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LAGOON  CAPACI TY ( GALLONS)

640, 000

70, 000
450, 000
840, 000
775, 000

a b wNPE

IN THE SPRING OF 1989, PRIOR TO THE I NI TI ATI ON OF THE REMEDI AL

| NVESTI GATI ON FI ELD ACTI VI TI ES, | NSTI TUTI ONAL CONTROLS WERE | MPLEMENTED
TO RESTRICT ACCESS TO THE SITE. THESE CONTROLS | NCLUDED THE

CONSTRUCTI ON OF AN EI GHT- FOOT SECURI TY FENCE AROUND THE WASTE MANAGEMENT
AREA AND PLACEMENT OF WARNI NG SI GNS APPROXI MATELY EVERY 100 FEET ALONG
THE FENCELI NE, AS WELL AS OTHER STRATEG C LOCATI ONS THROUGHOUT THE
PROPERTY. THE FENCED AREA | NCLUDES APPROXI MATELY 10 ACRES CONTAI NI NG
THE FI VE | NACTI VE WASTE LAGOONS. THE TRUCK TURNAROUND AREA AND THE
ABANDONED DRUM AREA (SEE FI GURES 2 AND 3 FOR LOCATI ON) ARE NOT PRESENTLY
I NCLUDED | N THE FENCED AREA, AND AS SUCH, ACCESS TO THESE AREAS REMAI NS
UNRESTRI CTED.

SURFACE FEATURES

THE TOPOGRAPHY AND OTHER RELEVANT SURFACE FEATURES OF THE SI TE ARE

| LLUSTRATED ON FI GURES 2 AND 3. THE MOST PROM NENT FEATURES OF THE GSST
SI TE ARE THE TWO REMAI Nl NG OPEN LAGOONS (NOS. 1 AND 4) AND AN UNNAMED
STREAM WHI CH ORI Gl NATES AT A SPRI NG LOCATED NEAR THE SOUTHWEST CORNER OF
THE SI TE AND FLOWS FROM THE SOUTH TO THE NORTH THROUGH THE SITE. THE
UNNAMED STREAM IS A TRI BUTARY OF G LDER CREEK, WHI CH FLOWS WEST TO EAST
ABOUT 1100 FEET NORTH OF THE SI TE. G LDER CREEK FLOWS | NTO THE ENOREE
Rl VER ABOUT EI GHT M LES FURTHER DOWNSTREAM  LAND SURROUNDI NG THE
UNNAMED STREAM IS CURRENTLY UNDEVEL OPED.

THE TOPOGRAPHY AT AND NEAR THE SI TE CONSI STS OF GENTLY ROLLI NG HI LLS.
MUCH OF THE SI TE SLOPES TO THE WEST AND NORTHWEST TOWARDS THE STREAM
WEST OF THE STREAM THE LAND RI SES STEEPLY. TOPOGRAPHI C ELEVATI ON RANGES
FROM APPROXI MATELY 850 FEET ABOVE MEAN SEA LEVEL (MSL) AT THE
SOQUTHEASTERN EDGE OF THE SITE TO 775 FEET ABOVE MSL WHERE THE STREAM
LEAVES THE SI TE TO THE NORTH. THE SOUTHERN PORTI ON OF THE SI TE,

I NCLUDI NG THE LAGOON AREA, THE RI CE HOVE, AND ADJACENT PASTURELAND, HAS
BEEN CLEARED W TH ONLY SCATTERED STANDS OF TREES REMAI NI NG. PORTI ONS OF
THE SI TE ARE FORESTED. THE NORTHEAST CORNER HAS BEEN CLEARED OF TREES
AND | S COVERED W TH THI CK SCRUB VEGETATI ON. LAGOON NO. 1 IS LOCATED
NEAR A RI DGECREST AND DOES NOT RECEI VE AN APPRECI ABLE QUANTITY OF
SURFACE RUNCFF. LAGOON NO. 4 RECEI VES SOVE SURFACE RUNOFF FROM THE
SURROUNDI NG AREA. THE THREE CLOSED LAGOONS (NOS. 2, 3, AND 5) HAVE BEEN
BACKFI LLED AND ARE COVERED W TH PATCHES OF TALL GRASS. EXCEPT FOR A
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LACK OF BRUSH AND TREES AND | NTERM TTENT SPOTS OF BARE GROUND, THERE | S
LI TTLE IN THE WAY OF SURFACE FEATURES TO SUGGEST THE PREVI OQUS LIM TS OF
THE THREE CLOSED LAGOONS. AN EI GHT- FOOT HI GH CHAI'N LI NK FENCE WAS

CONSTRUCTED BY THE POTENTI AL RESPONSI BLE PARTI ES' CONTRACTOR, TO LIMT
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ACCESS TO THE LAGOON AREA.

SURFACE DRAI NAGE AT THE GSST SI TE OCCURS BY OVERLAND FLOW AND THROUGH
SEVERAL GULLI ES LEADI NG TOWMARDS THE UNNAMED STREAM  THE LARGEST OF THE
GULLI ES ORI G NATES I N THE SOUTHEAST CORNER OF THE SI TE AND FOLLOWS THE
EASTERN PROPERTY LI NE BEFORE TURNI NG VEST AND | NTERSECTI NG THE UNNAMED
STREAM  TWO SMALLER GULLI ES ORI G NATE WEST OF THE LAGOON AREA AND TREND
TO THE WEST TOMRD THE STREAM  SURFACE WATER FLOW OCCURS | N THESE

DRAI NAGE GULLI ES AFTER PERI ODS OF HEAVY PRECI PI TATI ON.

SUBSURFACE FEATURES

THE GSST SITE IS LOCATED I N THE PI EDMONT PHYSI OGRAPHI C PROVI NCE OF SCOUTH
CARCLI NA ON THE EASTERN SLOPE OF THE SOUTHERN APPALACHI AN MOUNTAI NS.

THE FI RST RI DGE OF THE MOUNTAI NS OCCURS APPROXI MATELY 20 M LES TO THE
NORTH, AND THE MAI N RI DGE OCCURS APPROXI MATELY 50 M LES TO THE NORTH.
THE PI EDMONT PROVI NCE |'S A BROAD PLATEAU RANG NG | N ELEVATI ON FROM 400
TO 1200 FEET ABOVE MEAN SEA LEVEL. THE GENERAL GEOLOGY OF THE AREA
CONSI STS OF METAMORPHI CS, | NTRUDED BY | GNEOUS ROCKS, SUCH AS GRANI TES.
THE BEDROCK |'S OVERLAIN BY RESIDUAL SO L, SAPROLITE, SLOPE WASH

DEPOSI TS, AND ALLUVI AL FI LL MATERI AL OF VARI ABLE THI CKNESS.

SPECI FI C GEOLOG C CONDI TI ONS AT THE SI TE WERE DETERM NED BY VI SUAL

EXAM NATI ON OF SO L SAMPLES AND ROCK CUTTI NGS OBSERVED DURI NG GROUND
WATER MONI TORI NG VEELL DRI LLING  SITE GEOLOGY | S | LLUSTRATED ON THE
CROSS- SECTI ONS SHOWN ON FI GURES 4, 5 AND 6. RESIDUAL SO LS COVPRI SE
MOST OF THE LAND SURFACE. THESE SO LS GRADE FROM A SILTY AND SANDY CLAY
TO A SILTY AND CLAYEY SAND. THE RESI DUAL SO LS ARE UNDERLAIN BY A
SAPROLI TE UNI T OVERLYI NG A METAMORPHI C/ | GNEOUS ROCK ASSEMBLAGE. THE
SAPROLI TE RANGES I N THI CKNESS FROM APPROXI MATELY 60 FEET I N THE
SOUTHEAST CORNER OF THE SITE TO 5 FEET I N THE CENTER PORTI ON OF THE SI TE
NEAR THE | NTERSECTI ON W TH THE UNNAMED STREAM  THE SAPROLI TE CONSI STS
PRI MARI LY OF SILTY SANDS W TH VARYI NG AMOUNTS OF M CA AND ZONES OF SILT,
SILTY AND SANDY CLAY, AND CLAYEY SAND. THE SILTY SAND UNI T GENERALLY
CONTAI NS | NCREASI NG AMOUNTS OF M CA CONTENT W TH DEPTH. THE SANDS GRADE
I N TEXTURE FROM FI NE- MEDI UM TO FI NE- COARSE W TH SOME ROCK FRAGVENTS.

DEPTH TO BEDROCK VARI ES ACROSS THE SITE FROM 10 TO 60 FEET BELOW GROUND
SURFACE. BASED ON VI SUAL EXAM NATI ON OF CORE SAMPLES TAKEN FROM BEDROCK
MONI TORI NG VEELLS, BEDROCK BENEATH THE SI TE GENERALLY CONSI STS OF GRANI TE
GNEI SS.  PROM NENT M NERALS WERE QUARTZ, FELDSPAR, AND M CA. THE
BEDROCK SURFACE WAS FOUND TO BE | RREGULAR ACROSS THE SITE. EAST OF THE
UNNAMED STREAM THE BEDROCK SURFACE GENERALLY SLOPES UPWARD TO THE EAST,
AVWAY FROM THE STREAM TO THE WEST OF THE STREAM THE BEDROCK SURFACE

RI SES STEEPLY TO THE WEST W TH TOPOGRAPHY.
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GROUND WATER FLOW 1S TO THE NORTHWEST OVER MOST OF THE SITE, TOWARD THE
UNNAMED STREAM WHI CH FLOWS IN A SOUTH TO NORTH DI RECTI ON. WEST OF THE
STREAM GROUND WATER FLOWS TO THE NORTHEAST TOWMARD THE STREAM  BASED ON
| NFORVATI ON COLLECTED DURI NG THE REMEDI AL | NVESTI GATI ON, THE CALCULATED
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VALUES OF GROUND WATER VELCCI TY FOR THE SI TE RANGE FROM 40 TO 120 FEET
PER YEAR

CURRENT LAND USE

LAND USE TO THE EAST AND WEST OF THE SITE | S RESI DENTI AL. LAND USE TO
THE NORTH AND SOUTHEAST OF THE SITE IS PRI MARI LY RESI DENTI AL, ALTHOUGH,
AT PRESENT, THE AREAS ARE SPARSELY POPULATED. LAND USE TO THE SOUTHWEST
OF THE SITE IS PRI MARI LY AGRI CULTURAL. UNDEVELOPED LAND | S HEAVILY
FORESTED, WHI LE RESI DENTI AL AND AGRI CULTURAL AREAS ARE GENERALLY CLEARED
OF TREES.

AN ELEMENTARY SCHOOL IS LOCATED APPROXI MATELY TWO M LES WEST OF THE
SITE, AND A M DDLE SCHOOL |'S LOCATED APPROXI MATELY TWO M LES SOUTH OF
THE SITE. A CHURCH AND A YMCA FACI LI TY ARE LOCATED APPROXI MATELY ONE
M LE SOUTHWEST OF THE SITE. ANOTHER CHURCH IS LOCATED APPROXI MATELY
1.75 M LES NORTH OF THE SI TE.

AT THIS TIME, THERE ARE 203 SI NGLE FAM LY RESI DENCES W THI N A
QUARTER-M LE RADI US OF THE SITE. THE AREAS NORTH AND SOUTH OF THE SI TE
HAVE THE POTENTI AL FOR ABOUT 60 ADDI TI ONAL SI NGLE FAM LY RESI DENCES.
BASED ON THESE FI GURES AND UTI LI ZI NG CURRENT ESTI MATI NG TECHNI QUES, THE
CURRENT POPULATI ON NEAR THE SITE IS 638, AND THE POTENTI AL FUTURE
POPULATION IS 826. | NFORMATI ON WAS OBTAI NED FROM THE SOUTH CAROLI NA
WATER RESOURCES COWM SSI ON TO | DENTI FY POTENTI AL GROUND WATER USERS
LOCATED WTHI N A HALF-M LE RADIUS OF THE SITE. RECORDS WERE AVAI LABLE
FOR ONLY ONE WELL, WHICH IS LOCATED ON THE UPGRADI ENT, EASTERN EDGE OF
THE SITE. THE WELL WAS REPORTEDLY DRI LLED IN 1986 TO A DEPTH OF 410
FEET. PUBLIC WATER IS AVAI LABLE FOR USE BY HOMES | N THE SUBDI VI SI ON.
THE SOURCE OF THE PUBLI C WATER | S RESERVO RS LOCATED I N THE NORTHERN
PART OF GREENVI LLE COUNTY MORE THAN 20 M LES FROM GSST.

#SHEA
SI TE HI STORY AND ENFORCEMENT ACTI VI TI ES

THE GOLDEN STRI P SEPTI C TANK SERVI CE WAS A WASTE HAULI NG AND DI SPOSAL
COVPANY OPERATED PRI MARILY BY MR BUCK RICE. THE GSST SERVI CE BEGAN
ACCEPTI NG | NDUSTRI AL AND SEPTI C WASTES IN 1960. | NI TIALLY, TWO UNLI NED
| MPOUNDMENTS ( LAGOONS) WERE EXCAVATED AND USED FOR STORACE OF | NDUSTRI AL
WASTEWATER AND SLUDGES. THREE ADDI TI ONAL UNLI NED | MPOUNDMENTS WERE
LATER CONSTRUCTED. SI TE OPERATI ONS BY THE GSST SERVI CE WERE

DI SCONTI NUED I N 1975. LOCATI ONS OF THE | MPOUNDMENTS ARE | LLUSTRATED ON
FI GURE 3.

I N JANUARY 1975, THE GOLDEN STRI P SEPTI C TANK SERVI CE APPLI ED TO THE



SOUTH CAROLI NA DEPARTMENT OF HEALTH AND ENVI RONMENTAL CONTROL ( SCDHEC)
FOR A PERM T TO COLLECT AND TRANSPORT | NDUSTRI AL SOLI D WASTE MATERI AL
AND DI SPOSE OF THAT MATERI AL ON THE RI CE PROPERTY. THE TYPE OF WASTE
MATERI ALS LI STED FOR DI SPOSAL ON THE PERM T APPLI CATI ON VERE LI QUI D

1
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(CHROM C ACI D AND WATER). SCDHEC DENI ED THE GSST SERVI CE PERM T

APPLI CATION I N A LETTER DATED MAY 15, 1975, AND STATED THAT THE PROPOSED
METHOD OF HANDLI NG | NDUSTRI AL WASTE AT GSST WAS NOT ACCEPTABLE. SCDHEC
FURTHER | NDI CATED THAT SHOULD GSST DESI RE TO CONTI NUE HANDLI NG AND

DI SPCSI NG | NDUSTRI AL WASTES, A PROPOSAL SHOULD BE SUBM TTED FOR AN
ALTERNATI VE WASTE TREATMENT SYSTEM AND THAT PERM TS FOR THESE ACTI VI TI ES
WOULD BE NECESSARY. THE GSST SERVI CE DI SCONTI NUED COLLECTI ON, HAULI NG,
AND DI SPOSAL OF WASTES IN 1975. IN 1978, THREE OF THE LAGOONS (NCS. 2,
3, AND 5) VERE FILLED BY PUSHI NG | N THE SURROUNDI NG BERMS.

I NI TI AL | NVESTI GATI ONS

I NVESTI GATI ONS OF THE GSST SI TE BEGAN I N 1972 WHEN SCDHEC SENT FI ELD
PERSONNEL TO CONDUCT | NTERVI EWM6 W TH MR. RI CE AND PERFORM A SI TE SURVEY
OF THE LAGOONS AND SURROUNDI NG AREA. SCDHEC CONTI NUED TO PERFORM

MONI TORI NG OF THE SI TE AFTER THE LAGOONS WERE FI LLED WTH SO L AND
GRADED I N 1978. ANALYSES OF SAMPLES COLLECTED BY SCDHEC I N 1981 FROM
THE WATER | N THE UNCOVERED LAGOONS (NOS. 1 AND 4) | NDI CATED THE PRESENCE
OF HEAVY METALS SUCH AS CHROM UM LEAD, AND COPPER IN THI S AREA.

PROVPTED BY THESE RESULTS, THE UNI TED STATE ENVI RONMENTAL PROTECTI ON
AGENCY (EPA) PERFORMED A SI TE | NSPECTION (SI) I N AUGUST 1984 TO GATHER
ADDI TI ONAL | NFORMATI ON ON THE SITE. DURING THE SI, SAMPLES VERE
COLLECTED AND ANALYZED FROM THE LAGOON AREAS, ON-SI TE SPRI NGS, THE
UNNAMED STREAM AND G LDER CREEK. THE RESULTS OF THE SI | NDI CATED HEAVY
METAL CONTAM NATI ON IN THE LAGOONS AND GROUNDWATER. THE SURFACE WATER
DI D NOT | NDI CATE HEAVY METAL CONTAM NATI ON. RESULTS OF THE SI | NDI CATED
THAT THERE WAS NO | MVEDI ATE THREAT OR ENDANGERMENT TO RESI DENTS LI VI NG
NEAR THE SI TE.

IN 1986, EPA CONDUCTED FURTHER CONFI RMATI ON TESTI NG AT THE SI TE AS PART
OF THE SI TO DETERM NE | F THE SI TE BE CONSI DERED FOR THE SUPERFUND
REMEDI AL PROGRAM  THE GOLDEN STRI P SEPTI C TANK SI TE RECEI VED A HAZARD
RANKI NG SYSTEM (HRS) SCORE OF 40.3 AND WAS PROPOSED FOR | NCLUSI ON ON THE
NATI ONAL PRI ORI TIES LI ST (NPL) I N JANUARY 1987. DUE TO THE PRESENCE OF
THESE CONSTI TUENTS | N PRELI M NARY SAMPLI NG, AND THE POTENTI AL THREAT TO
HUMAN HEALTH AND THE ENVI RONMENT POSED BY THESE CONSTI TUENTS, THE GSST
SITE WAS PLACED ON THE NPL I N JUNE 1987.

REMEDI AL | NVESTI GATI ON

SEVEN POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) ENTERED | NTO AN

ADM NI STRATI VE ORDER ON CONSENT (AOC) W TH EPA TO PERFORM THE REMEDI AL

| NVESTI GATI ON/ FEASI BI LI TY STUDY (RI/FS) AT THE SI TE UNDER THE DI RECTI ON
AND OVERSI GHT OF EPA. THE OBJECTIVE OF THE RI/FS AS STATED IN THE ACC

WAS "...TO DETERM NE THE NATURE AND EXTENT OF THE THREAT TO PUBLIC
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HEALTH OR WELFARE, OR THE ENVI RONMENT CAUSED BY THE RELEASE OR
THREATENED RELEASE OF HAZARDOUS SUBSTANCES FROM THE SITE." ON JULY 22,
1988, METAL PRODUCTS CORP.; STERLING DRUG | NC.; COLONI AL HEI GHTS
PACKAG NG, I NC.; E-SYSTEMS, INC.; AND WR. GRACE & CO. -CONN. SIGNED THE
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AOC. ON JANUARY 12, 1989, THE AOCC WAS MODI FI ED TO | NCLUDE BASF
CORPORATI ON AND THE CAROLI NA PLATI NG AND STAMPI NG CORPORATI ON AS PARTI ES
TO THE ACC. THESE SEVEN PRPS ARE KNOWN AS THE GOLDEN STRI P TASK GROUP.

THE GOLDEN STRI P TASK GROUP RETAI NED RMT, | NC. OF GREENVILLE, SOUTH
CAROCLI NA AS THEI R CONTRACTOR TO PERFORM THE REMEDI AL | NVESTI GATI ON.  THE
MAJORI TY OF RI FI ELD ACTI VI TI ES WERE CONDUCTED FROM SEPTEMBER 1989 TO
MARCH 1990. THE | NVESTI GATI ON | NCLUDED THE COLLECTI ON OF 226

ENVI RONMENTAL SAMPLES. THE MEDI A SAMPLED | NCLUDED VI SI BLE LAGOON WASTE,
SO L, AIR, GROUND WATER, AND SURFACE WATER SAMPLES FROM SELECTED

LOCATI ONS ACROSS THE SI TE.  SEVENTEEN GROUND WATER MONI TORI NG VELLS WERE
| NSTALLED AND SAMPLED. THE UNNAMED STREAM WAS ALSO SAMPLED FOR WATER
AND SEDI MENTS. THE DRAFT REMEDI AL | NVESTI GATI ON REPORT WAS PREPARED AND
SUBM TTED TO THE EPA AND SCDHEC | N NOVEMBER 1990. THE RI REPORT WAS

Gl VEN FI NAL APPROVAL BY EPA AND SCDHEC ON JUNE 10, 1991. THE PRI NCI PAL
RESULTS AND FI NDI NGS OF THE REMEDI AL | NVESTI GATI ON ARE DI SCUSSED | N
FURTHER DETAIL IN SECTION 5.0 - SUMMARY OF SI TE CHARACTERI STICS, OF TH S
DOCUMENT.

SUPPLEMENTAL REMEDI AL | NVESTI GATI ON

A SUPPLEMENTAL GROUND WATER | NVESTI GATI ON WAS CONDUCTED TO FURTHER

DEFI NE THE NATURE AND EXTENT OF GROUND WATER CONTAM NATI ON PRESENT AT
THE SI TE. THE OBJECTI VE OF THE SUPPLEMENTAL REMEDI AL | NVESTI GATI ON
(SRI') WAS TO FURTHER | NVESTI GATE GROUND WATER FLOW CHARACTERI STI CS AND
QUALITY I N THE DOANGRADI ENT, NORTHERN PORTI ON OF THE SI TE.

SPECI FI CALLY, MJCH OF THE WORK FOCUSED ON DETERM NI NG | F A GROUND WATER
PLUME HAD ESCAPED DETECTI ON BY THE MONI TORI NG VELL NETWORK PREVI QUSLY

| NSTALLED DURI NG THE INITIAL RI. SRl FIELD ACTI VI TI ES BEGAN | N FEBRUARY
1991 AND CONCLUDED IN M D- MARCH 1991.

FI VE ADDI TI ONAL GROUND WATER MONI TORI NG VELLS WERE | NSTALLED

DOWNGRADI ENT FROM THE EXI STI NG NETWORK OF MONI TORI NG VEELLS.  GROUND
WATER SAMPLES WERE COLLECTED AND ANALYZED FROM THESE FI VE NEW VELLS.
THE NETWORK OF EXI STI NG WELLS IN THE VICINITY OF THE LAGOON AREAS WERE
ALSO RESAMPLED AND ANALYZED | N ORDER TO CONFI RM PREVI OQUS SAMPLE RESULTS.
THE DRAFT SRI REPORT WAS SUBM TTED TO EPA AND SCDHEC ON MAY 1, 1991.
THE SRI REPORT WAS G VEN FI NAL APPROVAL BY EPA AND SCDHEC ON JULY 8,
1991. THE PRI NCI PAL RESULTS AND FI NDI NGS OF THE SRI ARE DI SCUSSED I N
FURTHER DETAIL IN SECTION 5.0 - SUMMARY OF SI TE CHARACTERI STICS OF THI' S
DOCUMENT.

#HCP
H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON



I N ACCORDANCE W TH PUBLI C PARTI ClI PATI ON REQUI REMENTS OF CERCLA SECTI ONS
113(K)(2)(B)(1-V) AND 117, A COWPREHENSI VE COMMUNI TY RELATI ONS PROGRAM
WAS DEVELOPED AND | MPLEMENTED THROUGHOUT THE REMEDI AL PROCESS AT THE
GOLDEN STRI P SEPTI C TANK SI TE.

1
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N JULY 1989, A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS)

Kl CK- OFF FACT SHEET WAS PREPARED AND DELI VERED TO | NTERESTED CI Tl ZENS
AND LOCAL OFFI CI ALS | NCLUDED ON THE SITE' S MAILING LIST. TH S FACT
SHEET EXPLAI NED THE OVERALL PROCESS OF SUPERFUND, THE UPCOM NG RI/FS AT
THE GSST SITE, AND OPPORTUNI TI ES FOR COVMUNI TY | NVOLVEMENT. A RI/FS

Kl CK- OFF PUBLI C MEETI NG WAS HELD ON SEPTEMBER 12, 1989 WTH THE HOLLY
TREE HOVEOWNERS ASSOCI ATI ON TO PRESENT THE OBJECTI VES OF THE

I NVESTI GATI ON, DESCRI BE THE ACTI VI TI ES THAT WERE TO TAKE PLACE AS PART
OF THE | NVESTI GATI ON, AND TO ANSVER ANY QUESTI ONS THE PUBLI C HAD
REGARDI NG THE UPCOM NG | NVESTI GATI ON.

FOLLOW NG THE COMPLETI ON OF THE RI I N FEBRUARY 1991, A RI/FS FI NDI NGS
FACT SHEET WAS PREPARED AND RELEASED TO THE PUBLIC I N MARCH 1991. TH' S
FACT SHEET PRESENTED THE FI NDI NGS OF THE | NVESTI GATI ON AND PROVI DED A
EXPLANATI ON OF THE FEASI BI LI TY STUDY. FI NDI NGS OF THE BASELI NE RI SK
ASSESSMENT WERE DI SCUSSED AS WELL AS THE FUTURE DI RECTI ON OF THE SI TE.

THE FI NALI ZED Rl / FS REPORTS AND PROPOSED PLAN FOR THE GSST SI TE VERE
RELEASED TO THE PUBLIC ON JUNE 17, 1991. THESE DOCUMENTS WERE MADE

AVAI LABLE FOR PUBLI C REVI EW AT THE EPA REG ON |V RECORDS CENTER, THE
GREENVI LLE PUBLI C LI BRARY, AND THE SI MPSONVI LLE BRANCH LI BRARY. THE
NOTI CE OF AVAI LABI LI TY OF THESE DOCUMENTS AND NOTI FI CATI ON OF THE
PROPOSED PLAN PUBLI C MEETI NG WAS ANNOUNCED | N THE GOLDEN STRI P TI MES AND
THE SI MPSONVI LLE TRI BUNE- TI MES ON JUNE 12 AND JUNE 19, 1991 AND IN THE
GREENVI LLE NEWS ON JUNE 16, 1991. THE PROPOSED PLAN PUBLI C MEETI NG WAS
HELD ON JUNE 20, 1991 AT THE SI MPSONVI LLE COMMUNI TY BUI LDI NG. AT THI S
MEETI NG, REPRESENTATI VES FROM EPA AND SCDHEC PRESENTED EPA' S PREFERRED
ALTERNATI VE FOR CLEANUP OF THE SI TE AND ANSVWERED ANY QUESTI ONS THE

PUBLI C HAD REGARDI NG THE PREFERRED ALTERNATI VE, OTHER ALTERNATI VES

CONSI DERED I N THE FS OR ANY OTHER CONCERNS THE PUBLI C HAD RELATED TO THE
CLEANUP OF THI S SITE.

THE MANDATORY 30- DAY PUBLI C COVMMENT PERI OD WAS HELD FROM JUNE 17 TO JULY
18, 1991. A RESPONSE TO THE COMMENTS RECEI VED DURI NG THI S COMVENT

PERI OD |'S I NCLUDED | N THE RESPONSI VENESS SUMVARY, WHICH | S PART OF THI S
RECORD OF DECI SION. THI'S DECI SI ON DOCUMENT PRESENTS THE SELECTED

REMEDI AL ACTI ON FOR THE GCOLDEN STRI P SEPTIC TANK SI TE I N SI MPSONVI LLE,
SOUTH CAROLI NA, CHOSEN | N ACCORDANCE W TH CERCLA, AS AMENDED BY SARA,
AND, TO THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN. THE
DECISION FOR THI'S SITE I S BASED ON THE ADM NI STRATI VE RECORD FOR THI S

SI TE.

#SRRA
SCOPE AND ROLE OF RESPONSE ACTI ON



EPA HAS | DENTI FI ED THE FOLLOW NG REMEDI AL ACTI ON OBJECTI VES FOR THE
CLEANUP OF THE GOLDEN STRI P SEPTI C TANK SI TE:
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CONTAM NATED SURFACE SO LS/ LAGOON SLUDCGES

THE SELECTED REMEDY IN THIS ROD W LL ADDRESS THE CONTAM NATED SO LS AND
LAGOON SLUDGE AT THE SI TE THAT POSE THE PRI NClI PAL THREAT TO HUMAN HEALTH
AND THE ENVI RONMENT. THE PRI MARY EXPOSURE THREAT TO HUMAN HEALTH FOR
THI S CONTAM NATED MATERI AL | NCLUDES DERMAL CONTACT W TH THE WASTE
CONSTI TUENTS | N EACH OF THE | NACTI VE LAGOONS, AND DERMAL CONTACT W TH
WASTE CONSTI TUENTS LOCATED I N THE SURFACE SO LS I N THE | MVEDI ATE
VICINITY OF THE LAGOONS. THE CONTAM NATED SO L AND LAGOON SLUDGES HAVE
BEEN | DENTI FI ED AS CONSTI TUENT SOURCE AREAS AND, AS SUCH, REPRESENT THE
PRI MARY THREAT POSED TO THE ENVI RONMENT. THE ESTI MATED VOLUME OF
AFFECTED SO L AND LAGOON WASTE REQUI RI NG REMEDI AL ACTION IS

APPROXI MATELY 28, 000 CUBI C YARDS.

GROUND WATER

THE GROUND WATER RESULTS FROM THE RI AND SRI REPORT | NDI CATE THAT

LI M TED M GRATI ON OF WASTE CONSTI TUENTS FROM THE | DENTI FI ED SOURCE AREAS
HAS OCCURRED. BASED ON THE THREE ROUNDS OF GROUND WATER SAMPLI NG
EVENTS, THE EFFECT ON GROUND WATER HAS BEEN M NI MAL EVEN THOUGH THE
WASTES HAVE BEEN SUBJECT TO | NFI LTRATI ON FOR MORE THAN 15 YEARS.

| NTERM TTENT EXCEEDANCES OF MAXI MUM CONCENTRATI ON LEVELS ( MCLS),

ESTABLI SHED BY THE SAFE DRI NKI NG WATER ACT, WERE DETECTED | N THE GROUND
WATER AT THE SITE IN A RELATI VELY LOCALI ZED AREA | N THE | MVEDI ATE
VICINITY OF THE LAGOONS. HOWEVER, EPA BELI EVES THAT ACTI VE REMEDI ATI ON
OF GROUND WATER (SUCH AS A GROUND WATER PUMP AND TREAT SYSTEM I N THE
VICINITY OF THE LAGOONS IS NOT REASONABLE OR TECHNI CALLY PRACTI CABLE FOR
THE FOLLOW NG REASONS:

1) NO DI SCERNI BLE PLUME - ANALYTI CAL RESULTS OF GROUND WATER SAMPLES
COLLECTED FROM THE MONI TORI NG VWELLS I N THE | MMEDI ATE VICINITY OF THE
LAGOONS | NDI CATE THAT THERE IS NO APPARENT PATTERN OF CONSTI TUENT
CONCENTRATI ON I N THE GROUND WATER. THE AREAL EXTENT OF THE AFFECTED
GROUND WATER | S RELATI VELY LOCALI ZED TO THE | MVEDI ATE VI CINITY OF THE
LAGOONS. GROUND WATER QUALI TY W THI N THE BEDROCK WAS NOT OBSERVED TO BE
AFFECTED BY PAST WASTE DI SPOSAL ACTIVITIES ON-SITE. THE AREAL EXTENT OF
THE AFFECTED GROUND WATER | S EXPECTED TO DECREASE AS A RESULT OF THE
SELECTED REMEDY I N THI S DOCUMENT.

2) THERE ARE KNOWN AND PRQJECTED PO NTS OF ENTRY OF SI TE GROUNDWATER

| NTO SURFACE WATER - | NFORMATI ON GATHERED DURI NG THE RI | NDI CATE THAT
GROUND WATER W THI N THE SAPROLI TE DOWNGRADI ENT OF THE LAGOONS TENDS TO
DI SCHARGE ON-SI TE TO THE UNNAMED TRI BUTARY OF G LDER CREEK.

3) ON THE BASI S OF MEASUREMENTS, THERE IS NO STATI STI CALLY SI GNI FI CANT
| NCREASE OF WASTE CONSTI TUENTS FROM SI TE GROUND WATER | N SURFACE WATER



AT THE PO NT OF ENTRY - WATER SAMPLES TAKEN FROM FI VE LOCATI ONS | N THE
UNNAMED STREAM | NDI CATE THERE |'S NO | NCREASE | N CONSTI TUENT
CONCENTRATI ONS OVER SURFACE WATER BACKGROUND CONCENTRATI ONS.

1
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4) THE SELECTED REMEDY | NCLUDES ENFORCEABLE MEASURES THAT W LL PRECLUDE
HUMAN EXPOSURE TO THE CONTAM NATED GROUND WATER - | NSTI TUTI ONAL CONTRCLS
AND A CONSERVATI ON EASEMENT, OR DEED RESTRI CTI ON, SHALL BE ESTABLI SHED
TO PROVI DE RELI ABLE CONTROL AGAI NST FUTURE USE OF THE AFFECTED GROUND
WATER UNTI L CONSTI TUENT CONCENTRATI ONS ARE NO LONGER ELEVATED ABOVE
ACCEPTABLE LI M TS.

5) THE SELECTED REMEDY WHI CH ADDRESSES THE SOURCE MATERI AL W LL RESULT
IN A POSITI VE | NFLUENCE ON GROUND WATER - THE SELECTED REMEDY TO CONTRCL
CONSTI TUENT PATHWAYS TO HUMAN EXPOSURE AND THE ENVI RONMENT W LL RESULT

I N DECREASES OF CONSTI TUENT CONCENTRATI ONS OVER TI ME. CHEM CAL
DEGRADATI ON, DI LUTI ON AND SORPTION TO SO L PARTI CLES I N THE AQUI FER
SHOULD BE SUFFI Cl ENT TO NATURALLY ATTENUATE CONSTI TUENT CONCENTRATI ONS
W THOUT | MPACTI NG HEALTH AND THE ENVI RONVENT | N A RELATI VELY SHORT

TI ME- FRAME OF TWO TO FI VE YEARS AFTER SOURCE REMEDI ATI ON OCCURS.

BASED ON THE ABOVE CONCLUSI ONS, ALTERNATE CONCENTRATION LIM TS (ACLS)

W LL BE ESTABLI SHED, AS PART OF THI S ROD, FOR THOSE CONSTI TUENTS WH CH
EXCEEDED MCLS DURI NG THE THREE GROUND WATER SAMPLI NG EVENTS. THESE
CONSTI TUENTS ARE 1, 2- DI CHLOROETHANE, 1, 2- DI CHLOROPROPANE, CHROM UM AND
LEAD. ADDI TI ONALLY, THI S RESPONSE ACTI ON W LL ALSO I NCLUDE A
COVPREHENSI VE LONG- TERM MONI TORI NG PROGRAM UTI LI ZI NG THE EXI STI NG

MONI TORI NG VELL NETWORK. LONG- TERM MONI TORI NG OF THE GROUND WATER W LL
PROVI DE A SUFFI Cl ENT DATABASE FOR EVALUATI NG THE REPRESENTATI VE
CONCENTRATI ONS OF CONSTI TUENTS | N GROUND WATER. PERI ODI C ASSESSMENT OF
GROUND WATER QUALITY COULD RESULT I N THE NEED TO EVALUATE ADDI TI ONAL
REMEDI AL ACTI ON FOR GROUND WATER AT THE SI TE.

LAGOON SURFACE WATER

SURFACE WATER CONTAI NED | N OPEN LAGOON NOCS. 1 AND 4 WLL ALSO BE
ADDRESSED BY THI S DOCUMENT. WATER | MPOUNDED | N THESE LAGOONS EXCEEDED
MCLS FOR CADM UM AND CHROM UM  THE SELECTED REMEDY W LL | NCLUDE
COLLECTI ON AND DI SCHARGE OF SURFACE WATER | MPOUNDED | N THESE LAGOONS TO
THE LOCAL PUBLI CLY ONNED TREATMENT WORKS (POTW. PRETREATMENT OF THE

DI SCHARGE MAY BE REQUI RED | F CONSTI TUENT CONCENTRATI ONS EXCEED THE LOCAL
AUTHORI TY' S EFFLUENT STANDARDS. RI DATA | NDI CATE PRETREATMENT W LL NOT
BE REQUI RED. THE ESTI MATED VOLUME OF SURFACE WATER | MPOUNDED I N THE
LAGOONS |'S APPROXI MATELY 1.9 M LLI ON GALLONS.

#SSC
SUMVARY OF SI TE CHARACTERI STI CS

THI' S SECTI ON OF THE RECORD OF DECI SI ON SUMVARI ZES THE RESULTS OF THE
SI TE FI ELD | NVESTI GATI ONS WHI CH WERE CONDUCTED AS PART OF THE REMEDI AL



1

I NVESTI GATI ON AND THE SUPPLEMENTAL REMEDI AL | NVESTI GATI ON. THE SAMPLI NG
PLAN FOR THE GSST SI TE WAS BASED ON THE REPORTED METHOD OF WASTE

DI SPOSAL, TOPOGRAPHI C DRAI NAGE CHARACTERI STI CS, AND RESULTS OF PREVI OUS
REGULATORY SI TE | NVESTI GATI ONS.  THE TYPES OF SAMPLES COLLECTED WERE
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LAGOON AND DRUM WASTES, SUBSURFACE SO LS BELOW AND ADJACENT TO THE
LAGOONS, SURFACE SO LS, GROUND WATER, SURFACE WATER, STREAM SEDI MENTS,
AND AR AREAS | DENTI FI ED AS POTENTI AL CONSTI TUENT SOURCES | NCLUDED THE
LAGOON AREA, POTENTI AL LAND FARM NG AREAS, THE ABANDONED DRUM AREA, AND
A TRUCK TURNAROUND AREA.

THE AREA IN THE | MMEDI ATE VICINITY OF THE LAGOONS WAS DESI GNATED AS ZONE
1. THE ZONE 1 BOUNDARY |S SHOAN ON FI GURE 3. ANALYTI CAL TESTI NG WAS
PERFORMED ON ZONE 1 SAMPLES FOR PARAMETERS ON BOTH THE TARGET COMPOUND
LI ST (TCL) AND THE TARGET ANALYTE LI ST (TAL), AS WELL AS CYAN DE
AMENABLE TO CHLORI NATI ON. ZONE 2 SAMPLI NG | NCLUDED THE REMAI NI NG AREAS
OF THE SITE. A MODIFIED LI ST OF ANALYTI CAL PARAMETERS WAS DEVELOPED FOR
ZONE 2 SAMPLI NG BASED ON SEVERAL FACTORS, | NCLUDI NG

* THE CONCENTRATI ON OF THE CONSTI TUENTS I N THE ZONE 1
SANMPLES;

* THE RELATI ONSHI P OF THE DETECTED CONSTI TUENTS TO THE WASTE
MATERI AL ANALYSES AND BACKGROUND SAMPLE DATA;

* CONSTI TUENT CONCENTRATI ONS RELATI VE TO APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS;

* THE POTENTI AL TOXI CI TY OR ENDANGERMENT TO HUMAN HEALTH AND
THE ENVI RONMENT; AND

* POTENTI AL MOBI LI TY.

TABLE 1 SUMVARI ZES THE COVPOUNDS THAT WERE DETECTED I N THE VARI QUS MEDI A
DURI NG THE COURSE OF THE RI. THE RANGES OF CONCENTRATI ONS FOR EACH
COVPOUND ARE LI STED I N TABLE 2.

UPGRADI ENT, OR BACKGROUND SAMPLES, WERE COLLECTED I N AREAS VH CH WERE
THOUGHT NOT TO HAVE BEEN AFFECTED BY PAST WASTE DI SPOSAL ACTI VI TI ES
ON-SITE. THESE SAMPLES WERE ANALYZED FOR THE TAL, TCL, AND FREE CYANI DE
AND VEERE USED FOR COVPARI SON AGAI NST SAMPLES COLLECTED IN ZONE 1 AND 2.
TABLE 3 SUMVARI ZES ANALYTI CAL RESULTS FOR | NORGANI C PARAMETERS FROM THE
UPGRADI ENT SAMPLES FOR THE VARI OQUS MEDIA. I NCLUDED IN THI' S TABLE | S THE
RANGE OF SELECTED | NORGANI C COMPOUNDS DETECTED IN SO LS | N GEORG A,
SOUTH CARCLI NA, AND NORTH CAROLI NA OBTAI NED FROM " CHEM CAL ANALYSES OF
SO LS AND OTHER SURFI Cl AL MATERI ALS OF THE CONTERM NOUS UNI TED STATES"
(BOERNGREN AND SHACKLETTE, 1981). THE RANGE OF CONCENTRATI ONS I N TABLE
3 I NCLUDES SAMPLES COLLECTED FROM FOOTHI LL, PI EDMONT, AND COASTAL PLAIN
LOCATI ONS, AND IS PRESENTED FOR COVPARI SON W TH DOWNGRADI ENT SAMPLES.

UPON COVPARI SON OF TABLE 2 AND 3, COMMON | NORGANI C CONSTI TUENTS



1

PERCEI VED NOT TO BE RELATED TO WASTE DI SPOSAL ACTI VI TIES AT THE SITE
ARE: ALUM NUM BARI UM BERYLLI UM CALCI UM COBALT, |RON, MAGNESI UM
MANGANESE, POTASSI UM SELENIUM SILVER, SODI UM AND VANADI UM  THE
CONCENTRATI ON RANGES OF THESE COVPOUNDS, AS SUMMARI ZED | N TABLE 2,
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PRI MARI LY CORRESPOND W TH THE LOCAL AND REG ONAL BACKGROUND LEVELS.
SOURCE AREAS

CONSTI TUENTS TO BE ADDRESSED DURI NG THE REMEDI AL | NVESTI GATI ON WERE

| DENTI FI ED BY LOCATI NG AND SAMPLI NG THE PRI MARY AREAS OF WASTE

DEPGOSI TI ON.  AVAI LABLE RECORDS | NDI CATE THAT THE FI VE LAGOONS HAD

RECEI VED | NDUSTRI AL WASTEWATER AND SLUDGES. SO L BORINGS AND TEST PITS
WERE USED TO | NVESTI GATE THE HORI ZONTAL AND VERTI CAL EXTENT OF WASTE
DEPOSI TION W THI N THE FI VE LAGOONS. SAMPLES OF WASTE WERE ANALYZED FOR
THE TAL/ TCL PARAMETERS TO PROVI DE A CHARACTERI ZATI ON OF THE WASTE
MATERI ALS. THE LAGOON SLUDGES, UNDERLYI NG SEDI MENTS, AND AFFECTED
SURFACE SO LS VERE | DENTI FI ED AS THE PRI MARY SOURCES OF CONSTI TUENTS OF
CONCERN (COCS) AT THE GSST SI TE.

THERE WERE UNCONFI RMED REPORTS OF LAND FARM NG AT THREE AREAS ON- SI TE.
THE LOCATI ON OF THESE AREAS ARE | LLUSTRATED ON FI GURE 2. SURFACE SO L
SAVMPLES WERE COLLECTED AND ANALYZED TO | NVESTI GATE THE NATURE OF SO LS
I N THESE AREAS. DURI NG FI ELD RECONNAI SSANCE WORK FOR THE RI, AN AREA
REPORTED TO HAVE BEEN USED AS A TRUCK TURNAROUND AREA WAS | DENTI FI ED.
LOCATI ON OF THE TRUCK TURNAROUND AREA |'S SHOAN ON FI GURE 2. SURFACE
SO L SAMPLES WERE COLLECTED IN THI S AREA AS PART OF THE COC SOURCE

| NVESTI GATI ON.

DURI NG THE FI ELD PORTI ON OF THE RI, AN AREA CONTAI NI NG TVENTY- SEVEN
ABANDONED DRUMS WAS DI SCOVERED. ALL BUT FI VE OF THESE DRUMS WERE EMPTY.
WHAT APPEARED TO BE RAI NWATER ACCUMULATI ON WAS NOTED I N FOUR DRUMS. ONE
DRUM CONTAI NED A HARDENED RESI DUE OF UNKNOWN COVPOSI TI ON. AN

| NVESTI GATI ON OF THI S AREA WAS CONDUCTED WHI CH | NCLUDED COLLECTI NG
SURFACE SO L, WATER, AND WASTE SAMPLES TO ASSESS THE | MPACT OF THE DRUMS
AND THEI R CONTENTS ON THE SURROUNDI NG AREA. LOCATI ON OF THE ABANDONED
DRUM AREA IS SHOWN ON FI GURE 2.

ADDI TI ONAL SUBSURFACE SAMPLES FROM LAGOON 2 AND SLUDGE SAMPLES FROM
LAGOONS 1 AND 4 WERE ALSO COLLECTED. THESE SAMPLES WERE SUBJECTED TO A
NUMBER OF ANALYTI CAL PROCEDURES TO FURTHER CHARACTERI ZE THE WASTE
PRESENT AT THE SI TE.

LAGOON AREAS

SUBSURFACE WASTE AND SO L SAMPLES WERE COLLECTED FROM W THI N LAGOONS 1
THROUGH 5. SURFACE SO L SAMPLES WERE COLLECTED FROM THE AREAS

| MMEDI ATELY ADJACENT TO THE LAGOONS. THE LATERAL EXTENT OF THE CLOSED
LAGOONS, WHEN ACTI VE, WAS ESTI MATED BY TEST PI T EXCAVATI ON.

LAGOON 1



1

FI VE SO L BORI NGS WERE DRI LLED, FOUR LAGOON BOTTOM SAMPLES AND ONE
SURFACE SO L SAMPLE WERE COLLECTED TO | NVESTI GATE THE HORI ZONTAL AND
VERTI CAL EXTENT OF THE AREAS OF WASTE DEPOSI TION I N LAGOON 1. BORI NG
AND SAVPLE LOCATI ONS ARE SHOWN ON FI GURES 2 AND 3. THE ESTI MATED
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CONFI GURATI ON OF THE LAGOON BOTTOM |'S | NDI CATED ON WASTE CROSS SECTI ONS
E-E' AND I-1'" ON FIGURES 7 AND 8. LAGOON 1 IS DEEPEST ALONG | TS WESTERN
EDGE AND | S MORE SHALLOW AT THE CENTER. WASTE, |IN THE FORM OF A

DARK- COLORED SLUDGE MATERI AL, WAS ENCOUNTERED I N A LAYER APPROXI MATELY
THREE | NCHES THI CK ON THE LAGOON BOTTOM

SEVERAL VOLATI LE ORGANI C COMPOUNDS (VOCS) WERE DETECTED AT LOW
CONCENTRATI ONS I N THE LAGOON BOTTOM SAMPLES. ACETONE WAS DETECTED I N
SAVMPLES COLLECTED FROM THE FOUR LOCATI ONS AT CONCENTRATI ONS OF LESS THAN
1 PART PER M LLION (PPM. THREE OF THE LAGOON BOTTOM SAMPLES ALSO
CONTAI NED 2- BUTANONE, CHLOROBENZENE, TOLUENE, BI S(2- ETHYLHEXYL) PHTHALATE
AND XYLENES. ADDI TI ONAL VOCS DETECTED IN THE FOURTH SAMPLE | NCLUDE
BENZENE, 1, 2-DI CHLOROETHENE ( TOTAL), ETHYLBENZENE, AND

TETRACHL OROETHENE.

THE |1 NORGANI C CONSTI TUENTS ANTI MONY, ARSENI C, CADM UM CHROM UM COPPER,
LEAD, MERCURY, NI CKEL, ZINC, AND CYANI DE WERE FOUND AT HI GHLY ELEVATED
LEVELS COVPARED TO BACKGROUND LEVELS IN TABLE 3. THE HI GHEST
CONCENTRATI ONS OF HEAVY METALS WERE FOUND I N SAMPLE W)1. THI S | S MOST
LI KELY RELATED TO THE CLOSE PROXIM TY OF THE SAMPLE LOCATION TO A

DI SCHARGE AREA USED DURI NG PAST GSST SERVI CE ACTI VI TI ES AT THE NORTHERN
CORNER OF LAGOON 1, AND TO THE | NCREASED DEPTH OF THE LAGOON I N THE AREA
OF W1.

LAGOON 2

THREE SO L BORI NGS WERE DRI LLED AND ONE SURFACE SO L SAMPLE WAS
COLLECTED TO | NVESTI GATE THE LAGOON 2 AREA. WASTE WAS ENCOUNTERED

DURI NG THE DRI LLI NG OF SB-7 AND SB-8A. WASTE CROSS SECTI ONS E-E' AND
GG ON FIGURES 7 AND 8 | LLUSTRATE THE DEPTHS AND EXTENT TO WHI CH WASTE
WAS ENCOUNTERED. THE AREAL EXTENT OF THE WASTE WAS | NFERRED FROM THE
RESULTS OF TEST PITS TP-1 THROUGH TP-11.

SAMPLES OF THE WASTE AND THE UNDERLYI NG SO L WERE COLLECTED FROM BORI NGS
SB-7 AND SB-8A. XYLENES, TOLUENE, TETRACHLORCETHENE, AND

Bl S( 2- ETHYLHEXYL) PHTHALATE WERE THE MOST COMMON VOCS DETECTED. A W DE
RANGE OF SEM - VOLATI LE ORGANI C COMPOUNDS WERE DETECTED | N WASTE SAMPLES
FROM LAGOON 2. THE HI GHEST OF THESE CONCENTRATI ONS | NCLUDE

1, 4- DI CHLOROBENZENE AT 6.2 PPM AND 2- CHLOROPHENOL AT 3.7 PPM  MANY OF
THESE COVPOUNDS (1, 3- DI CHLOROBENZENE, 2,4 DI METHYLPHENQL,

2- METHYLNAPTHALENE, 4- METHYL-2 PENTANONE, 4- METHYLPHENOL, AND
NAPHTHALENE) WERE NOT DETECTED AT ANY OTHER LOCATION ON THE SITE. THE
SAMPLES OF WASTE FROM LAGOON 2 CONTAI NED ELEVATED CONCENTRATI ONS OF
SEVERAL | NORGANI C CONSTI TUENTS. | N GENERAL, THE UNDERLYI NG SO LS
CONTAI NED LONER LEVELS OF | NORGANI CS; HOWEVER, MANY OF THE LEVELS

REMAI NED GREATER THAN BACKGROUND.



LAGOON 3

SI X SO L BORI NGS WERE DRI LLED TO | NVESTI GATE THE LAGOON 3 AREA. WASTE
1
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WAS NOT ENCOUNTERED | N ANY OF THE BORI NGS, BUT WAS SUSPECTED | N ONE.
THE AREAL EXTENT OF LAGOON 3 WAS ESTI MATED FROM THE DI STRI BUTI ON OF
WASTE OBSERVED DURI NG THE EXCAVATI ON OF TEST PI TS TP-23 THROUGH TP- 26
(FIGURE 3). THE TEST PI TS | NDI CATE THAT THE WASTE I N LAGOON 3 IS LESS
THAN 0.5 FEET THI CK, AND CONSI STS OF A LAYER OF DARK, SLUDGE- LI KE

MATERI AL THAT CAN BE TRACED | N THE SUBSURFACE. THE ESTI MATED

DI STRI BUTI ON OF THE WASTE |'S | LLUSTRATED ON WASTE CROSS- SECTI ON E-E' AND
F-F (FI GURE 7).

COVPOSI TE SAMPLES COLLECTED FROM THE SO L BORI NGS | NDI CATED THE PRESENCE
OF Bl S(2- ETHYLHEXYL) PHTHALATE AND TRACE LEVELS OF ACETONE AND CARBON

DI SULFI DE. THE | NORGANI C CONSTI TUENTS ANTI MONY, CADM UM CHROM UM AND
COPPER, WERE DETECTED AT ELEVATED LEVELS EXCEEDI NG BACKGROUND
CONCENTRATI ONS.

SURFACE SO L SAMPLES WERE COLLECTED NEAR THE WESTERN EDGE OF LAGOON 3.
THESE AREAS ARE CONSI DERED TO HAVE POTENTI AL TO ACT AS SECONDARY SOURCES
DUE TO OVERFLOW AND/ OR SPI LLS FROM LAGOON 3. THE MOST COMMON VOCS
DETECTED WERE BI S( 2- ETHYLHEXYL) PHTHALATE AND 1, 1, 1- TRI CHLORCETHANE.
SEVERAL | NORGANI C CONSTI TUENTS SUCH AS CADM UM CHROM UM COPPER, LEAD,
ZI NC AND CYANI DE WERE ALSO DETECTED AT ELEVATED LEVELS.

LAGOON 4

SAMPLES COLLECTED FROM THE SO L BORI NGS, LAGOON BOTTOM AND SURFACE

SO LS WERE USED TO CHARACTERI ZE THE NATURE AND EXTENT OF WASTE | N AND
AROUND LAGOON 4. WASTE CROSS-SECTION F-F', H-H AND D-D (FIGURES 7 AND
8) | LLUSTRATE THE APPROXI MATE SI ZE AND DEPTH OF THE LAGOON AND THE
SAVPLE | NTERVALS. LAGOON 4 WAS FOUND TO BE DEEPER AND LESS | RREGULAR
THAN LAGOON 1. SAMPLES OF THE LAGOON BOTTOM VWERE FOUND TO CONSI ST OF A
DARK, SLUDGE-LI KE MATERI AL CHARACTERI ZED AS WASTE.

THE LAGOON BOTTOM SAMPLES CONTAI NED A W DESPREAD GROUP OF ORGANI C
COVPOUNDS AT LOW CONCENTRATI ONS. THE HI GHEST CONCENTRATI ON OF AN
ORGANI C COMPOUND WAS BI S( 2- ETHYLHEXYL) PHTHALATE AT 4.6 PPM  TYPI CAL
| NORGANI C WASTE CONSTI TUENTS | NCLUDED ARSENI C, ANTI MONY, CADM UM
CHROM UM AND CYANI DE.

SURFACE SO L SAMPLES WERE COLLECTED TO ASSESS THE POTENTI AL FOR THESE
AREAS TO SERVE AS SECONDARY SOURCES DUE TO LAGOON OPERATI ONS.  SEVERAL
ORGANI C COVPOUNDS WERE DETECTED AT LEVELS BELOW 0.1 PPM  CHROM UM

CADM UM AND COPPER WERE THE MOST COVMMON | NORGANI C CONSTI TUENTS FOUND AT
CONCENTRATI ONS GREATER THAN BACKGROUND LEVELS.

LAGOON 5



1

FOUR SO L BORI NGS WERE DRI LLED TO SAMPLE AND CHARACTERI ZE WASTE | N
LAGOON 5. WASTE WAS ENCOUNTERED AT ONLY TWO SO L BORINGS. THE

ESTI MATED EXTENT OF WASTE I N LAGOON 5 |'S | LLUSTRATED ON WASTE

CROSS- SECTIONS GG AND H-H (FIGURE 8). THE AREAL EXTENT OF LAGOON 5,
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AS SHOWN ON FI GURE 3 WAS BASED ON VI SUAL OBSERVATI ON OF TEST PITS TP-12
THROUCH TP-22. THE WASTE WAS CHARACTERI ZED AS A THIN (LESS THAN 0.5
FEET) LAYER OF DARK, GRAY FINELY LAYERED, SILTY AND SLUDGE- LI KE

MATERI AL.

TWO SAMPLES OF THE WASTE WERE COLLECTED AT DEPTHS OF 0 TO 2 FEET AND 4.5
FEET TO 5.0 FEET BELOW GROUND SURFACE. ANALYTI CAL RESULTS OF THESE
SAMPLES | NDI CATED THE PRESENCE OF BI S(2- ETHYLHEXYL) PHTHALATE AT A
CONCENTRATI ON OF 3.9 PPM  ELEVEN | NORGANI C CONSTI TUENTS WERE DETECTED
AT CONCENTRATI ONS EXCEEDI NG THE BACKGROUND LEVELS FOR THE SITE. THE
MOST COMMON | NORGANI C CONSTI TUENTS WERE CHROM UM COPPER AND ZI NC.

ADDI TI ONAL WASTE CHARACTERI ZATI ON

ADDI TI ONAL SAMPLI NG WAS PERFORMED | N ORDER TO FURTHER CHARACTERI ZE THE
WASTE MATERI ALS AND SLUDGES CONTAI NED | N THE LAGOONS. TWO SAMPLES WERE
COLLECTED FROM THE OPEN AND CLOSED LAGOONS TO ASSESS THE TENDENCY OF
VOLATI LE ORGANI C COMPOUNDS, METALS, AND CYANI DE TO LEACH FROM THESE
WASTES. SAMPLE W7 | S A COVPOSI TE SAMPLE OF WASTES TAKEN FROM LAGOON
NOCS. 1 AND 4. SAMPLE W8 IS A COWCSI TE SAMPLE OF SO L COLLECTED FROM
BELOW THE VI SI BLE WASTE LAYER OF LAGOON 2.

EACH SAMPLE WAS ANALYZED FOR TOTAL AND HEXAVALENT CHROM UM  THE

TOXI CI TY CHARACTERI STI C LEACHATE PROCEDURE ( TCLP) ZERO HEADSPACE AND
METALS EXTRACTI ONS VWERE PERFORMED, FOLLOWED BY ANALYSI S OF THE EXTRACTS,
TO EVALUATE THE LEACHI NG POTENTI AL OF VOLATI LE ORGANI C COMPOUNDS AND
METALS FROM THE WASTES. AN ASTM WATER LEACH WAS PERFORMED TO EXTRACT
CYANI DE FROM EACH WASTE, FOLLOWED BY CYANI DE ANALYSI S OF THE LEACHATE TO
EVALUATE THE POTENTI AL OF EACH WASTE TO RELEASE SOLUBLE CYANIDE. THI S
ANALYTI CAL DATA IS SUMMARI ZED | N TABLE 4.

ASTM WATER LEACHI NG PROCEDURE

BOTH SAMPLES W7 AND W8 WERE SUBJECTED TO THE ASTM WATER LEACHI NG
PROCEDURE TO EVALUATE THE LI KELI HOOD OF CYANI DE LEACHI NG FROM THE WASTE
OR SO L MATRI X. THE RESULTI NG DATA FROM THESE TESTS SUGGESTS THAT THE
CYANI DE DOES NOT LEACH UNDER THESE TEST CONDI TI ONS TO ANY APPRECI ABLE
EXTENT FROM El THER THE SLUDGE OR SO L.

HEXAVALENT CHROM UM ANALYSI S

SAMPLES W7 AND W8 WERE ANALYZED FOR THE PRESENCE OF TOTAL AND
HEXAVALENT CHROM UM AS PART OF THI 'S ADDI TI ONAL WASTE CHARACTERI ZATI ON
TESTI NG.  ANALYTI CAL RESULTS | NDI CATED THAT TOTAL CHROM UM WAS PRESENT

I N BOTH SAMPLES AT ELEVATED CONCENTRATI ONS, HOWEVER HEXAVALENT CHROM UM
WAS NOT DETECTED I N EI THER SAMPLE ABOVE THE METHOD DETECTION LIM T



(0.5 MG KG. TH'S WOULD | NDI CATE THAT THE CHROM UM PRESENT AT THE SI TE
IS ALL I N THE TRI VALENT, OR LESS TOXIC, FORM

HOWEVER, THE ANALYTI CAL METHODOLOGY UTI LI ZED TO DETERM NE THE PRESENCE
1
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OF HEXAVALENT CHROM UM I N SI TE SO LS AND SLUDGES WAS REVI EMED BY EPA
REG ON |V ANALYTI CAL EXPERTS. THESE EXPERTS MAI NTAI N THAT THE ANALYSI S
TO QUANTI FY THE HEXAVALENT, OR MORE TOXIC FORM OF CHROM UM IN A SO L
MATRI X |'S UNCERTAIN. THE HEALTH ASSESSMENT STAFF OF EPA REG ON |V
BELIEVES | T | S PRUDENT, THEREFORE TO ASSUME SOMVE PORTION OF THE SO L
CHROM UM TO BE HEXAVALENT UNTIL A METHOD | S VERI FI ED TO CONFI RM NEGATE
THE PRESENCE OF HEXAVALENT CHROM UM IN A SO L MATRI X

FOR PURPOSES OF THE RI SK ASSESSMENT AT THE SITE, EPA REG ON |V BELI EVES
BASED ON CONSI DERATI ON OF AVAI LABLE | NFORMATION, THAT IT IS

CONSERVATI VE, YET REASONABLE TO ASSUME FOR THE GOLDEN STRI P SEPTI C TANK
SITE THAT SOME OF THE TOTAL CHROM UM I N THE SO L IS HEXAVALENT. EPA
REG ON |V BELI EVES AN ASSUMPTI ON OF 10 PERCENT OF THE TOTAL SO L

CHROM UM BEI NG HEXAVALENT MAY BE CONSI DERED REASONABLY CONSERVATI VE.

TOXI Cl TY CHARACTERI STI C LEACH NG PROCEDURE - ZERO HEADSPACE EXTRACTI ON

THE ANALYTI CAL RESULTS FROM THE ZERO HEADSPACE EXTRACTI ON (ZHE) | NDI CATE
THAT NONE OF THE TCLP ZHE CONSTI TUENTS WERE PRESENT ABOVE METHOD
DETECTION LIM TS. ACETONE WAS DETECTED ABOVE THE DETECTION LIMT IN
W8, HOWEVER, ACETONE IS A COVMON LABORATCRY ARTI FACT AND IS NOT A ZHE
CONSTI TUENT.

TOXI CI TY CHARACTERI STI C LEACHI NG PROCEDURE - HEAVY METALS

THE TCLP ANALYTI CAL RESULTS FROM SAMPLES W07 AND WD8 | NDI CATE THAT
CADM UM WAS PRESENT | N THE EXTRACT AT LEVELS ABOVE THE REGULATORY
THRESHOLD. FROM THI S DATA, | T WAS CONCLUDED THAT WASTE PRESENT AT THE
SITE WLL EXH BI T HAZARDOUS CHARACTERI STI CS FOR CADM UM AND A MORE
THOROUGH EVALUATI ON OF THE LEACHI NG POTENTI AL OF THE COC METALS MAY BE
NEEDED.

POTENTI AL LAND FARM NG AREAS

THREE AREAS WERE | DENTI FI ED AS POTENTI AL LOCATI ONS OF FORMER LAND

FARM NG ACTIVITIES. LAND FARM NG MAY HAVE BEEN USED AS A METHOD OF
TREATI NG SEPTI C WASTES. THE THREE AREAS | NVESTI GATED DURI NG THI S STUDY
ARE THE AREA SOUTH OF THE LAGOONS, THE AREA EAST OF THE LAGOONS, AND THE
NORTHEASTERN CORNER OF THE SITE. THESE AREAS ARE DELI NEATED ON FI GURE
2.

A TOTAL OF THI RTEEN SURFACE SO L SAMPLES WERE TAKEN AT THE THREE
SUSPECTED AREAS OF LAND FARM NG. SOVE TRACE LEVELS OF ORGANI C AND

| NORGANI C CONSTI TUENTS WERE DETECTED, HOWEVER, THE LEVELS OF CCCS I N
THESE AREAS ARE | NSUFFI CI ENT TO SUGGEST THAT LAND FARM NG WAS USED AS A
METHOD OF WASTE DI SPOSAL AT THE SI TE.



AFFECTED SURFACE SO LS

DURI NG THE SURFACE SO L | NVESTI GATI ON, WHI CH | NCLUDED COLLECTI ON OF
1
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SAMPLES AT THI RTY- FOUR LOCATI ONS W THI N THE FI RST FOOT BELOW LAND
SURFACE, THERE WERE TWO AREAS | DENTI FI ED THAT MAY SERVE AS SECONDARY
SOURCES DUE TO LAGOON OPERATI ONS AND DRAI NAGE PATTERNS. THESE AREAS ARE
REFERRED TO AS THE " TRUCK TURNAROUND AREA" AND " DRAI NAGE SWALE AREA".
THE LOCATI ONS OF THESE AREAS ARE SHOWN ON FI GURE 3.

TRUCK TURNAROUND AREA

THREE SURFACE SO L SAMPLES, S15 THROUCH S17 (FI GURE 3), WERE COLLECTED
TO I NVESTI GATE THI S AREA. THE FOLLOW NG ORGANI C COVMPOUNDS WERE DETECTED
AT LEVELS OF LESS THAN 1 PPM ETHYLBENZENE, TETRACHLORCETHENE, TOLUENE,
XYLENES, AND DI ELDRI N. Bl §( 2- ETHYLHEXYL) PHTHALATE WAS FOUND AT
CONCENTRATIONS OF 1.1 AND 130 PPM I N S16 AND S17, RESPECTIVELY. THE

HI GHEST CONCENTRATI ONS OF | NORGANI CS FROM ON- SI TE SURFACE SO L SAMPLES
WERE FOUND I N S17, | NCLUDI NG 798 PPM OF CADM UM 7530 PPM CHROM UM 5290
PPM LEAD, 9550 PPM ZI NC, AND 186 PPM CYANI DE (TOTAL). ARSEN C WAS
DETECTED AT 53.4 PPM IN S17, BUT WAS NOT DETECTED | N THE DUPLI CATE
SAMPLE OF S17. THESE LEVELS OF | NORGANI CS ARE HI GHLY ELEVATED OVER
BACKGROUND CONCENTRATI ONS SHOWN | N TABLE 3 FOR ON- SI TE SO LS/ SEDI MENTS.

DRAI NAGE SWALE

TWO SURFACE SO L SAMPLES (S25 & S27) AND ONE STREAM SEDI MENT SAMPLE
(SS-06) WERE COLLECTED TO | NVESTI GATE THI S AREA. LOCATI ONS OF THESE
SAMPLES ARE SHOWN ON FI GURE 3. SAMPLES S25 AND SS-06 | NDI CATED THE
PRESENCE OF TRACE LEVELS OF ORGANI C COMPOUNDS. ADDI TlI ONALLY, S25 AND
SS- 06 CONTAI NED CONCENTRATI ONS OF CADM UM CHROM UM COPPER, LEAD AND
ZI NC VELL ABOVE BACKGROUND LEVELS. THI'S ANALYTI CAL DATA SUPPORTS THE
SUSPI CI ON THAT THE SURFACE SO LS LOCATED NEAR THE DRAI NAGE SWALE HAVE
BEEN AFFECTED BY PAST WASTE DI SPOSAL ACTI VI TI ES AND MAY BE RECEI VI NG AN
APPRECI ABLE AMOUNT OF OVERLAND RUN- OFF FROM THE LAGOON AREA.

ABANDONED DRUM AREA

DURI NG THE RI, TWENTY- SEVEN ABANDONED DRUMS WERE DI SCOVERED | N AN AREA
ALONG THE EASTERN SIDE OF THE SITE (FIGURE 3). I N FEBRUARY 1990, SIX OF
THESE DRUMS HAVI NG LEG BLE MARKI NGS WERE REMOVED FROM THE AREA, PLACED

I N OVERPACK DRUMS, AND STORED | N THE TEMPORARY DRUM STORAGE AREA. AN

| NVESTI GATI ON OF THE AREA | NCLUDED THE COLLECTI ON OF SAMPLES FROM THE
SURFACE SO L, HARDENED RESI DUE NOTED NEAR THE DRUMS, AND A COWPCSI TE
SAMPLE OF THE LI QUI D THAT HAD ACCUMJLATED | N FOUR OF THE DRUMS.

TWO COMPCSI TE SURFACE SAMPLES WERE COLLECTED AT LOCATI ONS DOWNSLOPE OF
THE DRUM SI TE. SAMPLE S35 WAS COLLECTED FROM SURFACE SO LS WTHIN A
TEN- FOOT RADI US OF THE APPROXI MATE CENTER OF THE ABANDONED DRUM AREA.
SAMPLE S36 WAS COLLECTED FROM SURFACE SO L WTH N A FI FTY- FOOT RADI US OF
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THE APPROXI MATE CENTER OF THE DRUM AREA. ANALYSI S OF THESE SAMPLES

| NDI CATE THE ONLY ORGANI C COMPOUND DETECTED IN S35 AND S36 WAS TOLUENE.
CADM UM CHROM UM COPPER, AND CYANI DE WERE DETECTED I N S35 AT LEVELS
GREATER THAN SI TE BACKGROUND VALUES. SAMPLE S36 ALSO CONTAI NED CADM UM
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AT A CONCENTRATI ON GREATER THAN BACKGROUND.

THE RESULTS FROM THE HARDENED RESI DUE | NDI CATE THE PRESENCE OF LOW
LEVELS OF VOCS. THE CONCENTRATI ONS OF VOCS OBSERVED | N THE SAMPLES ARE
NOT FELT TO BE SUFFI Cl ENTLY HI GH TO CAUSE CONCERN FROM THE STANDPO NT OF
TCLP LEACHABI LI TY. ASSUM NG 100 PERCENT LEACHI NG OF THE VOCS, THE
LEVELS OF VOCS PRESENT WOULD STI LL CHARACTERI ZE THE MATERI AL AS A

NON- HAZARDOUS WASTE. OF THE METALS WHI CH WERE DETECTED | N THE RESI DUE
SAVPLE, CHROM UM WAS OBSERVED AT A CONCENTRATI ON THAT M GHT CAUSE
CONCERN FROM A TCLP STANDPOI NT. THE HARDENED RESI DUE HAS BEEN CONTAI NED
I N DRUMS, AWAI TI NG FI NAL DI SPOSI Tl ON.

THE ANALYSES OF THE LI QUID FOUND I N THE ABANDONED DRUMS | NDI CATE THE
PRESENCE OF CADM UM AT A CONCENTRATI ON OF 0. 0074 PPM WHI CH EXCEEDS THE
DRI NKI NG WATER MCL FOR CADM UM OF 0. 005 PPM NO OTHER MCL EXCEEDANCES
WERE OBSERVED. THI'S DATA | NDI CATES THAT THE LI QUID IN THE DRUMS HAS LOW
LEVELS OF COCS, AND DI SPOSI TION OF THI'S LI QUI D SHOULD BE ADDRESSED IN A
MANNER SI'M LAR TO OTHER LI QUI DS OBSERVED AT THE SITE. THESE LI QUI DS
HAVE BEEN PLACED | N CONTAI NERS, AWAI TI NG FI NAL DI SPCSI TI ON.

THE EMPTY DRUMS REMAI NI NG AT THE SI TE WERE PLACED | N OVERPACK DRUMS AND
TRANSPORTED TO THE DRUM STORAGE AREA MAI NTAI NED I N THE EXCLUSI ON ZONE
FENCI NG OF THE SITE. OVERPACK DRUMS WERE LABELED, | NCLUDED ON THE

EXI STI NG | NVENTORY, AND COVERED UNTI L THEIR DI SPGSI TI ON CAN BE

DETERM NED.

SURFACE WATER AND STREAM SEDI MENTS

SURFACE WATER SAMPLES WERE COLLECTED FROM THE UNNAMED STREAM AT FI VE
LOCATI ONS, LABELED SW1 THROUGH SW5 ON FIGURE 2. SAMPLE SW1 WAS
COLLECTED TO SERVE AS AN UPGRADI ENT SURFACE WATER SAMPLE FOR THE SI TE.
THI' S SAMPLE WAS COLLECTED NEAR THE SPRI NG HOUSE THAT MRS. RI CE USES FOR
PERSONAL CONSUMPTI ON.  THE ONLY COVPOUND FOUND ABOVE THE DETECTION LIMT
IN SW1 WAS COPPER AT 0.026 PPM I N GENERAL, ONLY THE LAGOON WATER AND
THE DRAI NAGE SWALE SEDI MENT SAMPLES | NDI CATED ANY EFFECTS FROM PAST
WASTE DI SPOSAL ACTI VI TIES. STREAM SURFACE WATER AND SEDI MENTS DO NOT
APPEAR TO HAVE BEEN AFFECTED BY DI SPOSAL OPERATI ONS.

NO ORGANI C COVPOUNDS WERE DETECTED FROM SURFACE WATER SAMPLES COLLECTED
AT PO NTS DOWNSTREAM FROM THE SPRI NG AREA. | RON AND MANGANESE W\ERE
DETECTED | N THESE SAMPLES AT CONCENTRATI ONS OF LESS THAN 1 PPM

ALUM NUM AND ZI NC APPEARED | N ONE SAMPLE, HOWEVER, NONE OF THE DETECTED
COVPOUNDS ARE | NCLUDED I N THE NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS.
CONCENTRATI ONS OF ALUM NUM AND | RON ARE, | N PLACES, SLIGHTLY GREATER
THAN THE CONCENTRATI ONS | N THE SECONDARY DRI NKI NG WATER REGULATI ONS;
HOAEVER, THEY ARE BELI EVED TO BE NATURALLY OCCURRI NG



SURFACE WATER SAMPLES SW6 AND SW7 WERE COLLECTED FROM OPEN LAGOONS 1
AND 4, RESPECTIVELY. THE ONLY ORGANI C COMPOUND DETECTED | N THE ANALYSES
WAS ACETONE AT 0.011 PPM I N SW6. CONCENTRATI ONS OF CADM UM AND

1
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CHROM UM WERE DETECTED AT LEVELS EXCEEDI NG MCLS. CADM UM ( MCL=0. 005
PPM WAS DETECTED AT A LEVEL OF 0.078 PPM I N SW6 AND CHROM UM

(MCL=0. 100 PPM WAS FOUND AT LEVELS OF 0.184 PPM IN SW6 AND 0. 498 PPM
IN SWO7.

FI VE STREAM SEDI MENT SAMPLES WERE COLLECTED FROM THE UNNAMED STREAM AT
LOCATI ONS ADJACENT TO THE SURFACE WATER SAMPLI NG LOCATI ONS. RESULTS
FROM THE ANALYSI S OF THESE SAMPLES FURTHER | NDI CATE THAT THE STREAM HAS
NOT BEEN AFFECTED BY PAST WASTE DI SPOSAL ACTIVITIES AT THE SI TE.

STREAM SEDI MENT SAMPLES WERE ALSO COLLECTED FROM THE BOTTOM OF THE
GULLI ES THAT LEAD TOMRD THE UNNAMED STREAM AT SEVERAL LOCATI ONS
ON-SITE. OF THESE SI X SAMPLES COLLECTED AND ANALYZED, SAMPLE SS-06 HAD
THE HI GHEST LEVELS OF COCS AND CONTAI NED LEVELS OF CADM UM CHROM UM
LEAD, MERCURY AND ZI NC THAT WERE CGREATER THAN SI TE BACKGROUND
CONCENTRATI ONS.  THI'S SAMPLE | S LOCATED I N THE " DRAI NAGE SWALE AREA"
LOCATED WEST OF LAGOON NOS. 3 AND 4 AND | S SHOWN ON FI GURE 3.

GROUND WATER

SEVENTEEN GROUND WATER MONI TORI NG VELLS VWERE | NI TI ALLY | NSTALLED AS PART
OF THE RI. WELLS WERE | NSTALLED TO | NVESTI GATE THE HORI ZONTAL GROUND
WATER FLOW RATES AND DI RECTI ONS, VERTI CAL GROUND WATER FLOW COMPONENTS,
AND WATER QUALI TY CONDI TI ONS. MONI TORI NG VELL LOCATI ONS ARE | LLUSTRATED
ON FI GURES 2 AND 3.

THI RTEEN MONI TORI NG VELLS (MM 1 THROUGH MW 13) WERE | NSTALLED AS SHALLOW
VWELLS WTH THE WELL SCREEN | NTERSECTI NG THE WATER TABLE. WELLS MW 1,
MM 2 AND MM 2A VERE | NSTALLED AT APPARENT UPGRADI ENT WELL LOCATI ONS TO
OBTAI N BACKGROUND WATER QUALI TY DATA. FOUR VELLS

(MM 2A, MM 4A, MM BA, AND MWV 9A) WERE | NSTALLED AS DEEP SAPROLI TE WELLS.

GROUND WATER FLOW

WATER LEVELS WERE MEASURED FOR SEVEN CONSECUTI VE MONTHS FROM APRI L 1990
THROUGH OCTOBER 1990. THI S WATER LEVEL DATA WAS USED TO DETERM NE THE
WATER TABLE CONFI GURATI ON AT THE SITE. GROUND WATER IN THE VICINITY OF
THE SI TE OCCURS UNDER UNCONFI NED CONDI TI ONS AND THE WATER TABLE TENDS TO
M M C THE GENERAL CONTOUR OF THE GROUND SURFACE. GROUND WATER FLOW I S
TO THE NORTHWEST OVER MOST OF THE SI TE, TOMRD THE UNNAMED STREAM  WEST
OF THE STREAM GROUND WATER FLOWS TO THE NORTHEAST TOWARD THE STREAM

HYDRAULI C CONDUCTI VI TY TESTS WERE PERFORMED ON ALL MONI TORI NG WELLS AND
USED TO ESTI MATE GROUND WATER VELOCI TY AT THE SITE. HYDRAULIC

CONDUCTI VI TY VALUES RANGED FROM 5 X (10-5) TO 4 X (10-3) CM SEC ACROSS
THE SI TE. THE AVERAGE FOR WELLS SCREENED W THI N THE SAPROLI TE WAS



4 X (10-4) CM SEC.

THE AVERAGE HYDRAULI C GRADI ENT FOR THE SITE IS 0. 03 FEET PER FOOT. THE
GRADI ENT | S GENERALLY SLI GHTLY LOWER NEAR THE SOUTHERN PORTI ON OF THE

1
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SI TE (0.025 FEET PER FOOT) AND | NCREASES W TH PROXIM TY TO THE UNNAMED
STREAM VHERE A MAXI MUM CF 0. 04 FEET PER FOOT WAS CALCULATED.

GROUND WATER VELOCI TI ES WERE CALCULATED USI NG THE FORMJLA PUBLI SHED BY
FREEZE AND CHERRY (1979).

VS = KI/N

WHERE VS = GROUND WATER VELOCI TY
K = HYDRAULI C CONDUCTI VI TY
I = HYDRAULI C GRADI ENT
N = EFFECTI VE PORCSI TY

AN AVERACE GRADI ENT OF 0.03 FEET/ FOOT AND AN AVERAGE HYDRAULI C
CONDUCTIVITY OF 4 X (10-4) CM SEC WERE USED TO CALCULATE GROUND WATER
VELOCI TY. A RANGE OF EFFECTI VE POROSI TY VALUES OF 10 TO 30 PERCENT WAS
CHOSEN TO REPRESENT THE VARI ABLE SUBSURFACE CONDI TI ONS. THE CALCULATED
VALUES OF GROUND WATER VELCCI TY FOR THE SI TE RANGE FROM 40 TO 120 FEET
PER YEAR

GROUND WATER QUALI TY

TWO COMPLETE GROUND WATER SAMPLI NG AND ANALYSI S ROUNDS VWERE PERFORMED AS
PART OF THE INITIAL RI. THE FI RST ROUND OF SAMPLES WAS DI VI DED | NTO TWO
PHASES. | NI TI AL GROUND WATER SAMPLES WERE COLLECTED FROM ALL ZONE 1
VWELLS AND BACKGROUND VEELLS MW 1, MM 2 AND MM 2A | N FEBRUARY 1990. THE

I NI TI AL ROUND OF GROUND WATER SAMPLI NG AT ZONE 2 WELLS TOOK PLACE | N MAY
1990 AFTER THE LI ST OF ANALYTES WAS REVI SED. A SECOND ROUND OF SAMPLES
WAS COLLECTED ON JULY 1990. BOTH FILTERED AND NON- FI LTERED SAMPLES W\ERE
COLLECTED FOR | NORGANI C ANALYSES, HOWEVER, EPA REG ON IV ONLY RECOGNI ZES
NON- FI LTERED SAMPLES FOR THE PURPOSES OF EVALUATI NG GROUND WATER QUALI TY
AT A SITE

CONCENTRATI ONS OF LEAD, CHROM UM 1, 2- DI CHLOROPROPANE, AND

1, 2- DI CHLOROETHANE WERE DETECTED ABOVE MCLS OR EPA CLEAN-UP LEVELS IN
ROUNDS 1 AND 2 OF THE GROUND WATER SAMPLI NG EVENTS. | T SHOULD BE NOTED
THAT THE PROPOCSED MCL FOR LEAD IS 0.005 PPM  HOWEVER, A JUNE 21, 1990
MEMORANDUM TO EPA REG ON |V TI TLED "CLEANUP LEVEL FOR LEAD | N GROUND
WATER' FROM HENRY L. LONGEST, DI RECTOR OF THE OFFI CE OF EMERGENCY AND
REMEDI AL RESPONSE, ESTABLI SHED THE CLEANUP LEVEL FOR LEAD I N GROUND
WATER AT 0.015 PPM THE MCL OR CLEAN-UP LEVEL FOR THESE FOUR

CONSTI TUENTS ARE AS FOLLOWS:

CONSTI TUENT MCL/ CLEAN- UP LEVEL (PPM

LEAD 0. 015
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CHROM UM 0. 100

1, 2- DI CHL OROPROPANE 0. 005
1, 2- DI CHLOROETHANE 0. 005
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THE FOLLOW NG I S A SUMVARY OF THE MCL EXCEEDANCES | N GROUND WATER AT THE
SI TE FOR SAMPLI NG EVENTS 1 AND 2:

WELL LOCATI ON ROUND CONSTI TUENT LEVEL (PPM
MM 03 1 LEAD 0.021
MM 04 1 LEAD 0. 027
1 1, 2- DI CHL OROPROPANE 0.013
2 LEAD 0.017
2 1, 2- DI CHL OROPROPANE 0.014
MM 05 1 LEAD 0. 020
MM 06 2 1, 2- DI CHLOROETHANE 0. 006
MM 09 1 LEAD 0. 016
MM 12 1 LEAD 0. 050

1 CHROM UM 0.279

2 LEAD 0. 032

2 CHROM UM 0. 164

TEMPORAL VARI ATI ONS | N THE CONCENTRATI ONS OF ORGANI C CONSTI TUENTS I N
GROUND WATER | S A COWON PHENOMENON. THE OBSERVED EXCEEDANCE OF THE MCL
FOR 1, 2- DI CHLOROPROPANE AT MW 04 WAS CONFI RMED WHEN THI S COMPOUND WAS
DETECTED AT 0.014 PPM I N THE SECOND SAMPLI NG ROUND. HOWEVER,

1, 2- DI CHLOROPROPANE WAS NOT DETECTED I N SAMPLES OF THE WASTE OR SO L.
THE VOLATI LE ORGANI C COMPOUND 1, 2- DI CHLOROETHANE WAS DETECTED DURI NG THE
SECOND ROUND ABOVE THE MCL IN THE SAMPLE COLLECTED FROM MM 06. THE
PRESENCE OF 1, 2- DI CHLOROETHANE WAS NOT CONFI RMED I N THE FI RST ROUND.

THI' S COVMPOUND WAS ALSO NOT DETECTED I N SAMPLES OF THE WASTE OR SO L.

ANALYTI CAL RESULTS FROM THESE TWO SAMPLI NG EVENTS | NDI CATE LI M TED

M GRATI ON OF CONTAM NANTS HAS OCCURRED AT THE SI TE. BASED UPON RESULTS
OF THESE TWO SAMPLI NG EVENTS, THERE IS NO APPARENT PATTERN OR

DI SCERNI BLE PLUME OF CONTAM NANTS AT THE SITE. HOWEVER, G VEN THE
CALCULATED GROUND WATER VELOCI TIES AND THE 15 TO 30 YEARS THE

CONTAM NANTS | DENTI FI ED | N THE LAGOON AREA HAD TO M GRATE, I T WAS
SUGGESTED THAT THE MONI TORI NG WELL NETWORK | NSTALLED AS PART OF THE RI
M GHT HAVE M SSED DETECTI NG A PLUME THAT HAD MOVED DOWNGRADI ENT.

THE GROUND WATER ANALYTI CAL RESULTS FROM MW 12 WERE OF PARTI CULAR

| NTEREST. MM 12 | S LOCATED ON THE WEST SI DE OF THE UNNAMED STREAM AND
WAS NOT SUSPECTED TO BE | NFLUENCED BY THE SOURCE AREAS ( LAGOONS) LOCATED
ON THE EAST SIDE OF THE STREAM  REVI EW OF THE HYDROGEOLOG C
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CROSS- SECTI ONS FOR THI' S AREA | NDI CATE THAT CROSS CONTAM NATI ON FROM THE
LAGOONS TO MM 12 IS HI GHLY UNLI KELY. TOTAL SUSPENDED SCLIDS (TSS) IN
GROUND WATER CAN ELEVATE CONCENTRATI ONS OF | NORGANI C CONSTI TUENTS OVER
THE TRUE CONCENTRATI ONS OF | NORGANI CS THAT ARE TRANSPORTED | N THE GROUND
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WATER. BASED UPON THE FI LTERED GROUND WATER RESULTS, | T WAS SUGGESTED
THAT THE HI GH LEVELS OF LEAD AND CHROM UM DETECTED I N MM 12 AND THE
ELEVATED LEVELS OF LEAD I N M¥ 03, MM 04, MMO05, MW 09 WERE DUE TO THE
PRESENCE OF SUSPENDED SOLI DS I N THE GROUND WATER SAMPLES.

I T WAS MUTUALLY AGREED | N JANUARY 1991 BY EPA, SCDHEC AND THE GOLDEN
STRI P TASK GROUP THAT ADDI TI ONAL STUDI ES WERE REQUI RED TO CONFI RM THE
LEVEL AND EXTENT OF GROUND WATER CONTAM NATI ON RESULTI NG FROM PAST WASTE
DI SPOSAL PRACTI CES. THI'S | NFORMATI ON WOULD BE | NCLUDED I N A
SUPPLEMENTAL GROUND WATER RI REPORT AND UTI LI ZED TO DETERM NE THE NEED
FOR THE EVALUATI ON OF A GROUND WATER RESPONSE ACTION I N THE FEASI BI LI TY
STUDY FOR THE SI TE.

SUPPLEMENTAL REMEDI AL | NVESTI GATI ON ( SRI)

N AN EFFORT TO FURTHER DEFI NE THE NATURE AND EXTENT OF GROUND WATER
CONTAM NATI ON PRESENT AT THE SITE, RMI, | NC. CONDUCTED THE SRI UNDER THE
DI RECTI ON OF THE EPA. THE OBJECTI VES OF THE SRI WERE TO CONFI RM THE

FI NDI NGS PRESENTED I N THE RI, DETERM NE | F CONCENTRATI ONS OF | NORGANI C
CONSTI TUENTS I N THE WELLS WERE DUE TO ELEVATED LEVELS OF SUSPENDED

SCOLI DS, AND TO DETERM NE | F A GROUND WATER PLUME HAD ESCAPED DETECTI ON
BY THE MONI TORI NG VELL NETWORK | NSTALLED DURI NG THE INITIAL RI. SRI

FI ELD ACTI VI TI ES BEGAN I N FEBRUARY 1991 AND CONCLUDED I N M D- MARCH 1991.

THE FOLLOW NG ACTI VI TI ES WERE CONDUCTED AS PART OF THE SRI:

1) DRILLI NG AND | NSTALLI NG FI VE ADDI TI ONAL GROUND WATER MONI TORI NG WELLS
(MM O09B, MM 14, MM 14A, MM 15 AND MW 15A) DOWNGRADI ENT FROM THE EXI STI NG
MONI TORI NG VEELLS (FI GURE 2);

2) REDEVELOPI NG EXI STI NG VELLS MM 09 AND MW 12, I N AN EFFORT TO REDUCE
THE SUSPENDED SOLI DS | N THE WELL; AND

3) COLLECTI NG AND ANALYZI NG GROUND WATER SAMPLES FROM THE FI VE NEW WELLS
AND THE EXI STI NG NETWORK OF VWELLS IN THE VICINITY OF THE LAGOONS TO
CONFI RM PREVI QUS SAMPLE RESULTS.

DURI NG THE SRI, MODI FI CATI ONS TO THE SAMPLI NG PLAN FOR METALS WERE MADE.
THE MODI FI CATI ONS | NCLUDED THE | MPLEMENTATI ON OF A LESS VI OLENT SAMPLI NG
PROCEDURE. MONI TORI NG VELLS WERE PURGED AND SAMPLED USI NG A PERI STALTI C
PUVMP | NSTEAD OF THE BAI LER METHOD THAT WAS UTI LI ZED DURI NG THE | NI TI AL
RI.  THE I NTENT OF THE SAMPLI NG MODI FI CATI ONS WAS TO REDUCE THE
CONCENTRATI ON OF SUSPENDED SOLI DS PREVI OQUSLY OBSERVED I N SI TE MONI TORI NG
VWELLS DURING ROUNDS 1 AND 2. IN THIS MANNER, I T WAS PGSSI BLE TO MORE
THOROUGHLY EVALUATE THE TRUE CONDI TI ON OF THE GSST SI TE GROUND WATER.
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VI SUAL | NSPECTI ON OF THE SAMPLES COLLECTED DURI NG THE SRI | NDI CATED THAT
THE PERI STALTI C PUMP METHOD DCES YI ELD A SAMPLE W TH MUCH- REDUCED LEVELS
OF SUSPENDED SCLI DS. THE ANALYTI CAL RESULTS OBTAI NED FROM THI S THI RD
ROUND OF GROUND WATER SAMPLI NG ARE, THEREFORE, CONSI DERED MORE
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I NDI CATI VE OF ACTUAL GROUND WATER QUALI TY. THE PUMP SAMPLI NG TECHNI QUE
I S THE PREFERRED METHOD FOR ACQUI RI NG SAMPLES WHI CH ARE REPRESENTATI VE
OF THE GROUND WATER AS I T EXISTS WTH N THE AQUI FER.

ANALYSES OF GROUND WATER SAMPLES COLLECTED DURI NG THE SRI SUPPORT THE
CONCLUSI ON THAT PAST WASTE DI SPOSAL ACTI VI TY CONDUCTED AT GSST HAS HAD
ONLY A LI M TED EFFECT ON THE SI TE GROUND WATER RESOURCES. THERE WERE NO
CONSTI TUENTS DETECTED DURI NG THE THI RD SAMPLI NG EVENT WHI CH HAD NOT BEEN
PREVI OQUSLY | DENTI FI ED DURI NG ROUNDS 1 AND 2.

THERE WERE TWO MCL EXCEEDANCES DETECTED DURI NG THE THI RD SAMPLI NG EVENT.
THE ORGANI C COMPOUND 1, 2- DI CHLOROPROPANE WAS AGAI N DETECTED AT 0. 011 PPM
IN THE SAMPLE COLLECTED FROM MM 04 AT A CONCENTRATI ON | N EXCESS OF THE
MCL. THE MCL FOR 1, 2- DI CHLOROPROPANE (0. 005 PPM) WAS EXCEEDED | N GROUND
WATER SAMPLES COLLECTED FROM MM 04 DURI NG ROUNDS 1 AND 2. ONLY

1, 2- DI CHLOROPROPANE HAS BEEN | DENTI FI ED AT LEVELS I N EXCESS OF THE MCL
N ALL THREE SAMPLI NG EVENTS. ANALYSIS OF THE THI RD SAMPLE COLLECTED
FROM MM 06 NO LONGER | NDI CATED THE PRESENCE OF 1, 2-DI CHLOROETHANE. THE
EXCEEDANCE OF THE MCL FOR 1, 2- DI CHLOROETHANE | N THE SECOND ROUND APPEARS
TO BE ANOVALOUS. CHROM UM WAS THE ONLY | NORGANI C CONSTI TUENT FOUND AT A
CONCENTRATION I N EXCESS OF I TS MCL (0.100 PPM. CHROM UM WAS DETECTED
IN THE SAMPLE COLLECTED FROM MM 06 AT A CONCENTRATI ON OF 0.118 PPM
ANALYTI CAL RESULTS FROM SAMPLES COLLECTED FROM MM 06 | NDI CATE CHROM UM
WAS NOT DETECTED ABOVE METHOD DETECTION LIM TS IN ROUND 2 AND SLI GHTLY
BELOW THE MCL DURI NG ROUND 1.

DURI NG THE SRI, MM 09 AND MM 12 WERE REDEVELOPED AND SUBSEQUENTLY
RESAMPLED USI NG THE PERI STALTI C PUMP METHOD. SAMPLES COLLECTED FROM

MM 09 AND MM 12 DI D NOT CONTAIN EI THER CHROM UM OR LEAD AT

CONCENTRATI ONS ABOVE DETECTION LIMTS. SAMPLI NG W TH THE PERI STALTI C
PUMP WAS APPARENTLY SUCCESSFUL IN M NI M ZI NG THE EFFECT OF SUSPENDED
SCOLI DS PRESENT I N THE WATER COLUMN ON METALS ANALYSES. THE ABSENCE OF
LEAD I N THE GROUND WATER AT MM 09 AND MM 12, AND THE ABSENCE OF CHROM UM
AT MM 12 |'S CONSI DERED TO BE MORE REPRESENTATI VE OF TRUE GROUND WATER
QUALI TY CONDI TIONS AT THE SI TE THAN THE DATA OBTAI NED DURING THE RI I N
WHI CH ELEVATED LEVELS OF SUSPENDED SCLI DS WERE NOTED I N THE SAMPLES.

LEAD WAS DETECTED ABOVE THE MCL | N SAMPLES COLLECTED FROM MM 03, MM 04,
AND M¥ 05 IN ROUND 1 OF THE RI. LEAD WAS NOT DETECTED ABOVE THE MCL I N
SAVMPLES COLLECTED FROM THESE WELLS IN ROUND 3 USI NG THE PERI STALTI C PUMP
TECHNI QUE. THESE LEVELS ABOVE THE MCL I N ROUND 1 ARE ATTRI BUTED TO HI GH
LEVELS OF SUSPENDED SOLIDS | N THE GROUND WATER SAMPLES.

GROUND WATER SAMPLES COLLECTED FROM THE FI VE NEW VELLS | NSTALLED DURI NG
THE SRI SHOWED NO | NDI CATI ONS OF HAVI NG BEEN AFFECTED BY GSST PAST WASTE
DI SPOSAL ACTIVITY. THE ONLY ORGANI C COVPOUND DETECTED WAS ACETONE AT A



1

CONCENTRATI ON OF 0.012 PPM I N THE SAMPLE COLLECTED FROM MW 14A. ACETONE
WAS NOT DETECTED | N THE ASSOCI ATED ANALYTI CAL METHOD BLANK AND | S

ATTRI BUTED TO LABORATORY PROCEDURES. THESE RESULTS ARE S| GNI FI CANT

SI NCE THEY DEMONSTRATE THAT A PLUME OF GROUND WATER CONSTI TUENTS HAS NOT
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MOVED OFF-SI TE FROM THE AREA OF THE LAGOONS AND ONLY LIM TED EFFECTS TO
THE GROUND WATER AT GSST HAVE OCCURRED.

THE RESULTS OF THE SRI DEMONSTRATE THAT THERE IS NO DATA TO SUPPORT AN
ASSUMPTI ON THAT A GROUND WATER PLUME EXI STS AND HAS ESCAPED DETECTI ON BY
THE MONI TORI NG VELL NETWORK | NSTALLED DURING THE RI. THE RESULTS OF THE
SRl FURTHER CONFI RM THE TOTAL ABSENCE OF A DI SCERNI BLE PLUME OF WASTE
CONSTI TUENTS | N THE GROUND WATER. ONLY LI M TED EXCEEDANCES OF GROUND
WATER MCLS W THI N THE | MVEDI ATE VI CI NI TY OF THE LAGOON AREA HAS BEEN
CONFI RMED DURI NG THE THREE ROUNDS OF GROUND WATER SAMPLI NG

Al R MONI TORI NG

Al R SAMPLES WERE COLLECTED TO | NVESTI GATE THE PRESENCE OF Al RBORNE
PARTI CULATE MATTER, HYDROCARBONS, AND OTHER POTENTI ALLY HAZARDOUS
COVPOUNDS AT THE SITE. AR MONI TORI NG CONSI STED OF BOTH BACKGROUND
SAVPLI NG AND ON- SI TE MONI TORI NG DURI NG FI ELD ACTI VI Tl ES.

BACKGROUND MONI TORI NG

THE | NI TI AL BACKGROUND SAMPLES WERE TAKEN TO CHARACTERI ZE ROUTI NE
EXPOSURE AT THE SI TE PRIOR TO FI ELD ACTI VITI ES. REPRESENTATI VE SAMPLE
LOCATI ONS VWERE SELECTED BASED ON THE PREDOM NANT W ND DI RECTI ON AT THE
TIME OF THE FI ELD STUDY. A METEORCOLOGQ CAL STATI ON WAS ESTABLI SHED TWO
DAYS PRI OR TO THE SAMPLI NG EVENT. MEASUREMENTS OF W ND SPEED, W ND

DI RECTI ON, AND AMBI ENT TEMPERATURE WERE RECORDED THE DAY OF SAMPLI NG

SAVPLI NG FOR Al RBORNE METALS WAS CONDUCTED AT FI VE LOCATI ONS ACROSS THE
SITE. A SAMPLE WAS COLLECTED AT THE UPW ND, THE DOWNW ND, AND EACH OF
THE CROSSW ND LOCATIONS. A FI FTH SAMPLE WAS COLLECTED | N THE LAGOON
AREA. SAMPLES WERE ANALYZED FOR TWENTY METALLI C CONSTI TUENTS. ALUM NUM
WAS DETECTED I N ONE SAMPLE, | RON I N THREE SAMPLES, AND MAGNESI UM I N ONE
SAMPLE. THE CONCENTRATI ONS ARE AT OR JUST ABOVE THE DETECTION LIMT OF
0.001 MG M3 OF AIR

Al R SAMPLI NG FOR ORGANI C VAPORS WAS CONDUCTED AT THE UPW ND AND DOANW ND
LOCATI ONS, AS WELL AS AT THE LAGOON AREA LOCATI ON. HALOGENATED
HYDROCARBONS WERE DETECTED AT CONCENTRATI ONS I N THE PARTS PER TRILLI ON
(PPT) RANGE. CONCENTRATI ONS WERE GENERALLY CONSI STENT UPW ND, DOANW ND,
AND ON- SITE. CARBON MONOXI DE RANGED FROM 134 TO 342 PARTS PER BI LLI ON
(PPB) WTH THE LONER CONCENTRATI ONS ON-SI TE. CARBON DI OXI DE

CONCENTRATI ONS RANGED FROM 350 TO 1450 PPB W TH THE LOWAER CONCENTRATI ONS
OFF-SITE. METHANE CONCENTRATI ONS WERE CONSI STENT FOR ALL SAMPLE

LOCATI ON AT APPROXI MATELY 2 PPM I N ADDI TI ON, Al R SAMPLES WERE ANALYZED
FOR 74 NON- HALOGENATED HYDROCARBONS. SI XTEEN WERE DETECTED UPW ND AND
ON- SITE, AND 23 WERE DETECTED DOWNW ND.



ON- SITE AIR MONI TORI NG

ON- SI TE Al R MONI TORI NG WAS CONDUCTED ROUTI NELY DURI NG SUBSURFACE
1
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ACTI VITI ES AND OTHER ACTI VI TI ES THAT WERE JUDGED BY ON-SI TE PERSONNEL AS
HAVI NG THE POTENTI AL TO ENCOUNTER SOURCES OF ORGANI C GASES OR VAPORS.
THE PERSONAL HYDROGEN CYANI DE MONI TORS WERE ALSO WORN BY SI TE PERSONNEL
DURI NG SUBSURFACE ACTI VI Tl ES.

DURI NG MONI TORI NG ACTI VI TIES, ORGANI C VAPOR AND HCN CONCENTRATI ONS WERE
MEASURED AT LESS THAN THE ESTABLI SHED ACTI ON LEVELS FOR THE MAJORI TY OF
SITE WORK.  HOWEVER, DURI NG DRI LLI NG OF SO L BORI NG SB-8A, AN

UNI DENTI FI ED ODOR WAS DETECTED AT THE DRI LLI NG LOCATI ON. NONE OF THE
MONI TORI NG | NSTRUMENTS RESPONDED TO THI'S ODOR.  BECAUSE OF THE UNKNOWN
NATURE OF THE ODOR, WORK WAS STOPPED AND RESTARTED USI NG LEVEL B
PERSONAL PROTECTI VE EQUI PMENT ( SELF CONTAI NED BREATHI NG APPARATUS) .

ADDI TI ONAL Al R MONI TORI NG WAS CONDUCTED THE FOLLOW NG DAY USI NG A
PERSONAL SAMPLI NG PUMP AND CHARCOAL SAMPLI NG MEDI A TOLUENE WAS
DETECTED AT LESS THAT 1 PPM ALONG W TH TRACE AMOUNTS OF PETROLEUM

DI STI LLATE. THE ODOR WAS NOT NOTED ON THE DAY SAMPLI NG OCCURRED.
FOLLOW NG RECEI PT OF SAMPLE RESULTS, WORK I N LEVEL B PERSONAL PROTECTI VE
EQUI PMENT WAS DI SCONTI NUED.

NATURE AND EXTENT OF CONTAM NATI ON

THE FOLLOW NG DI SCUSSI ON IS A SUMVARY OF THE NATURE AND EXTENT OF WASTES
AND AFFECTED MEDI A AT THE GOLDEN STRI P SEPTI C TANK SI TE.

* A CONSTI TUENTS OF CONCERN (COC) LIST FOR THE SI TE HAS BEEN
DEVELOPED FOR PURPOSES OF THE BASELI NE RI SK ASSESSMENT
DI SCUSSED IN SECTION 6.0 - SUMMARY OF SI TE RI SKS AND ARE
TO BE ADDRESSED THROUGH THE SELECTED REMEDY IN THI S ROD.
THI'S LI ST | NCLUDES THOSE CONSTI TUENTS THAT ARE RELATED TO
THE LAGOON OPERATI ONS, AS | NDI CATED BY THE COWMPCSI TI ON OF
THE WASTE, OR HAVE BEEN DETECTED REPEATEDLY THROUGHOUT THE
SITE. TH RTEEN | NORGANI C CONSTI TUENTS THAT ARE APPARENTLY
NOT WASTE- RELATED HAVE BEEN DI SCUSSED AT THE BEG NNI NG OF
THI' S SECTI ON AND WERE DELETED FROM THE COC LI ST. THE CCC
LIST I'S AS FOLLOWE:

I NORGANI CS ORGANI CS

ANTI MONY ACETONE

ARSENI C Bl S( 2- ETHYLHEXYL) PHTHALATE
CADM UM 2- BUTANONE (A K. A METHYL
CHROM UM ETHYL KETONE)

COPPER CHL OROBENZENE

LEAD CHL OROFORM

MERCURY 1, 2- DI CHLOROETHANE
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NI CKEL 1, 2- DI CHLOROETHENE

ZI NC 1, 2- DI CHLOROPROPANE

CYANI DE ETHYLBENZENE
METHYLENE CHLORI DE
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STYRENE
TETRACHL OROETHENE
TOLUENE
1,1, 1- TRI CHLORCETHANE
XYLENES

LAGOON SLUDGES AND SURFACE SO LS W THI N THE | MVEDI ATE
VICINITY OF THE OPEN AND CLOSED LAGOONS HAVE BEEN AFFECTED
BY PAST WASTE DI SPOSAL ACTI VI TIES. SLUDGES AND SEDI MENTS
IN THE LAGOONS CONTAI N METAL AND CYANI DE CONCENTRATI ONS
RANGI NG FROM BELOW OBSERVED SI TE BACKGROUND LEVELS TO
SUBSTANTI ALLY ABOVE SI TE BACKGROUND CONDI TI ONS. LOW
CONCENTRATI ONS OF SEVERAL VCOLATI LE AND SEM - VOLATI LE
ORGANI C COVPOUNDS WERE ALSO DETECTED | N THE SLUDGE AND
SEDI MENTS.

ADDI TI ONAL ANALYSES OF THE LAGOON WASTE AND AFFECTED SO L
DEMONSTRATED THAT | T EXHI BI TS HAZARDOUS CHARACTERI STI CS
FOR CADM UM AS DETERM NED BY TCLP ANALYSI S.

SURFACE SO LS IN THE SUSPECTED TRUCK TURNAROUND AREA AND
NEAR A DRAI NAGE SWALE WEST OF LAGOON NOS. 3 AND 4 HAVE
BEEN AFFECTED TO A LI M TED DEGREE BY PAST WASTE DI SPOSAL
PRACTI CES.

A SMALL AREA ON THE EASTERN SI DE OF THE RI CE FARM WAS

| DENTI FI ED TO CONTAI N 27 ABANDONED DRUMS. | NVESTI GATI ONS
| NDI CATED THAT THI S AREA HAS BEEN AFFECTED TO A LI M TED
DEGREE BY PAST WASTE DI SPOSAL ACTI VI Tl ES.

SURFACE WATER CONTAI NED | N OPEN LAGOON NOS. 1 AND 4 HAS
BEEN AFFECTED BY PAST WASTE DI SPOSAL ACTI VITIES. THE
QUALITY OF THE SURFACE WATER | MPOUNDED | N LAGOONS 1 AND 4
WAS FOUND TO EXCEED THE SAFE DRI NKI NG WATER ACT PRI MARY
STANDARDS ESTABLI SHED FOR CADM UM (0. 005 PPM AND CHROM UM
(0.100 PPM . THE H GHEST OBSERVED LEVELS OF CADM UM AND
CHROM UM VERE 0. 08 PPM AND 0.5 PPM RESPECTI VELY.

SECONDARY DRI NKI NG WATER STANDARDS FOR | RON (0.3 PPM AND
MANGANESE (0. 05 PPM) WERE ALSO EXCEEDED AT CONCENTRATI ONS
OF 11.5 PPM AND 0. 44 PPM RESPECTI VELY.

THE UNNAMED STREAM THAT PASSES THROUGH THE SI TE HAS NOT
BEEN AFFECTED. ANALYSIS OF WATER AND SEDI MENT SAMPLES
FROM THE STREAM SHOW NO | NDI CATI ONS OF ELEVATED LEVELS OF
COCS | DENTI FI ED DURI NG THE RI .
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* AGRI CULTURAL ACTI VI TI ES WERE CONDUCTED BEYOND THE
NORTHERN, EASTERN, AND SOUTHERN BOUNDARI ES OF THE ACTI VE
WASTE DI SPOSAL AREAS. THESE AREAS WERE SAMPLED BECAUSE
AERI AL PHOTOGRAPHS TAKEN AT GSST DURI NG THE TI ME OF ACTI VE
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SI TE OPERATI ONS SHOWED THESE FI ELDS TO BE UNDER

CULTI VATI ON, RAI SI NG THE QUESTI ON OF THE POTENTI AL FOR
LAND FARM NG WASTES. ANALYTI CAL RESULTS FROM SO L SAMPLES
COLLECTED I N PREVI OQUSLY CULTI VATED AREAS OF THE GSST SI TE
SHOWED NO | NDI CATI ONS OF ELEVATED LEVELS OF COCS RELATED
TO PAST WASTE DI SPOSAL ACTI VI TIES TO THE NORTH AND SOUTH
OF THE LAGOON AREAS.

* ANALYTI CAL RESULTS FROM THREE ROUNDS OF GROUND WATER
SAVPLI NG | NDI CATE THAT GROUND WATER HAS BEEN AFFECTED TO A
LI M TED EXTENT BY PAST WASTE DI SPOSAL PRACTI CES. LEAD,
CHROM UM 1, 2- DI CHLOROPROPANE, AND 1, 2- DI CHLOROETHANE
EXCEEDED PROMULGATED SAFE DRI NKI NG WATER ACT MCLS.

HOAEVER, THERE IS NO APPARENT PATTERN OF CONSTI TUENT
PRESENCE OR CONCENTRATI ON I N THE GROUND WATER ANALYSES.
BASED UPON THE GROUND WATER STUDI ES CONDUCTED TO DATE,
ALTERNATE CONCENTRATI ON LI M TS FOR THE OBSERVED,

| NTERM TTENT MCL EXCEEDANCES W LL BE ESTABLI SHED. IN
ADDI TI ON, A LONG TERM MONI TORI NG PROGRAM W LL BE

ESTABLI SHED AS PART OF THI'S ROD TO MONI TOR THE
CONCENTRATI ONS OF THESE CONSTI TUENTS DURI NG | MPLEMENTATI ON
OF THE SELECTED SOURCE REMEDY CONTAI NED IN SECTION 9.0 OF
THIS ROD. TH S COVPREHENSI VE ENVI RONMENTAL MONI TORI NG
PROGRAM W LL ALSO ENSURE THE SELECTED REMEDY | S

EFFECTI VELY | MMOBI LI ZI NG THE | DENTI FI ED WASTE AND REMAI NS
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT.

* BACKGROUND AND ON- SI TE Al R SAMPLI NG | NDI CATES THAT LOCAL
AMBI ENT Al R HAS NOT BEEN AFFECTED BY PAST WASTE DI SPOSAL
ACTI VI TI ES.

#SSR
SUMVARY OF SI TE RI SKS

A BASELI NE RI SK ASSESSMENT WAS CONDUCTED AS PART OF THE REMEDI AL

I NVESTI GATI ON TO ASSESS THE POTENTI AL EFFECT ON PUBLI C HEALTH AND
WELFARE FROM THE GSST WASTE CONSTI TUENTS OF CONCERN THAT WERE | DENTI FI ED
DURI NG THE | NVESTI GATI ON. THE BASELI NE RI SK ASSESSMENT CAN BE FOUND | N
I TS ENTI RETY IN SECTION 5 OF THE FI NAL REMEDI AL | NVESTI GATI ON REPOCRT.
THI S SECTI ON OF THE RECORD OF DECI SI ON PRESENTS A SUMVARY OF SI TE RI SKS
AND CONSI STS OF THE FOLLOW NG SECTI ONS:  CONTAM NANT | DENTI FI CATI ON,
EXPOSURE ASSESSMENT, TOXI CI TY ASSESSMENT, RI SK CHARACTERI ZATI ON, AND
ENVI RONMENTAL ( ECOLOG CAL) ASSESSMENT. DUE TO THE VOLUME OF TABLES

I NCLUDED I N THI S SECTI ON, THE TEXT |'S PRESENTED FI RST AND | S THEN
FOLLOWED BY THE REFERENCED TABLES I N AN EFFORT TO | NCREASE THE



READABI LI TY OF THI S SECTI ON.
CONTAM NANT | DENTI FI CATI ON
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AT THE GOLDEN STRI P SEPTI C TANK SI TE THE FOLLOW NG MEDI A WVERE ASSESSED
FOR CONTAM NATI ON: CROUND WATER, SO L ( SURFACE AND SUBSURFACE), SURFACE
WATER (I N LAGOON AND I N STREAM, AND LAGOON SLUDGE.

FOR EACH CONTAM NANT OF CONCERN IN A G VEN MEDI UM AN EXPOSURE PO NT
CONCENTRATI ON WAS DETERM NED BY CALCULATI NG THE STATI STI CAL UPPER

CONFI DENCE LIMT (UCL) OF THE SAMPLE RESULTS. | F TOO FEW DATA VERE

AVAI LABLE TO CALCULATE A UCL, THE MAXI MUM DETECTED VALUE WAS USED AS THE
EXPOSURE PO NT CONCENTRATI ON. EXPOSURE PO NT CONCENTRATI ONS ARE SHOWN
FOR EACH MEDI UM I N TABLE 5.

EXPOSURE ASSESSMENT

CURRENTLY THE SITE | S ENCLOSED BY A SECURED FENCE. | NDI VI DUALS, FROM
RESI DENTI AL AREAS TO THE NORTH, EAST AND WEST COULD TRESPASS ONTO THE
SITE. BECAUSE OF THE LAND USE OF THE SURROUNDI NG AREA, I T IS FEASI BLE
THAT I N THE FUTURE THE SI TE COULD BECOVE RESI DENTI AL OR RECREATI ONAL.
TO QUANTI FY POTENTI AL EXPOSURE, THE FOLLOW NG CURRENT AND FUTURE LAND
USE SCENARI OS VERE DEVELOPED:

CURRENT LAND USE

ASSUMES THAT A 6-12 YEAR OLD CHI LD TRESPASSES ONTO THE SI TE 180 DAYS PER
YEAR FOR 6 YEARS. THE CHI LD S AVERAGE BODY WEIGHT IS 30 KG.  EXPOSURE
OCCURS VI A DERVAL CONTACT W TH AN | NCI DENTAL | NGESTI ON OF THE SURFACE
SO L, DERVAL CONTACT W TH STREAM WATER/ SEDI MENTS AND LAGOON

WATER/ SLUDGES, AND | NGESTI ON OF LAGOON SURFACE WATER.

FUTURE LAND USE

1) ASSUMES THE SITE IS DEVELOPED | NTO A PUBLI C PARK. EXPOSURE TO THE

SI TE OCCURS VI A THE SAME PATHWAYS AS | N THE CURRENT USE SCENARI O TO AN
ADULT AND TO A CHI LD. THE EXPOSED CH LD WAS ASSUMED TO BE AGED 1-10,

WEI GH AN AVERAGE OF 22 KG, AND TO VISIT THE SITE 180 DAYS PER YEAR FOR 9
YEARS. THE ADULT WAS ASSUMED TO WEIGH 70 KG AND VISIT THE SI TE 180 DAYS
PER YEAR FOR 30 YEARS.

2) ASSUMES RESI DENTI AL DEVELOPMENT ON THE SITE. EXPOSURE IS ASSUMED TO
OCCUR TO AN ADULT AND A CHI LD VIA ALL THE PATHWAYS LI STED FOR SCENARI O

#1, BUT W TH DAILY EXPOSURE. ADDI TI ONALLY THI S SCENARI O | NCLUDED DAI LY
| NGESTI ON OF ON- SI TE GROUND WATER.

TOXI CI TY ASSESSMENT

UNDER CURRENT EPA GUI DELI NES, THE LI KELI HOOD OF ADVERSE EFFECTS TO OCCUR
I N HUMANS FROM CARCI NOGENS AND NONCARCI NOGENS ARE CONSI DERED SEPARATELY.



1

THESE ARE DI SCUSSED BELOW

CARCI NOGENS
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EPA USES A VEEI GHT- OF- EVI DENCE SYSTEM TO CLASSI FY A CHEM CAL' S POTENTI AL
TO CAUSE CANCER IN HUMANS. ALL EVALUATED CHEM CALS FALL | NTO ONE OF THE
FOLLOW NG CATEGORI ES: CLASS A- KNOWN HUMAN CARCI NOGEN, CLASS

B- PROBABLE HUMAN CARClI NOGEN- Bl MEANS THERE | S LI M TED HUMAN

EPI DEM OLOG CAL EVI DENCE, AND B2 MEANS THERE | S SUFFI CI ENT EVI DENCE | N
ANI MALS AND | NADEQUATE OR NO EVI DENCE | N HUMANS; CLASS C- PCSSI BLE HUMAN
CARCI NOGEN; CLASS D- NOT CLASSI FI ABLE AS TO HUMAN CARCI NOGENI CI TY; AND
CLASS E -EVI DENCE OF NONCARCI NOGENI CI TY FOR HUMANS.

CANCER SLOPE FACTORS (SFS), | NDI CATI VE OF CARCI NOGENI C POTENCY, ARE
DEVELOPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP TO ESTI MATE EXCESS

LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPOSURE TO POTENTI ALLY

CARCI NOGENI C CHEM CALS. SFS ARE DERI VED FROM THE RESULTS OF HUMAN

EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI MAL BI OASSAYS TO WHI CH

ANI MAL- TO- HUMAN EXTRAPOLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.
SFS, WHI CH ARE EXPRESSED IN UNITS OF (MG KG DAY) (-1), ARE MJULTI PLI ED BY
THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN TO PROVI DE AN UPPER- BOUND
ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPOSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER- BOUND' REFERS TO THE CONSERVATI VE
ESTI MATE OF THE RI SKS CALCULATED FROM THE SF. THI S APPROACH MAKES
UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY UNLI KELY.

TABLE 6 LI STS ALL CARCI NOGENI C CONTAM NANTS OF CONCERN ALONG W TH
RESPECTI VE CANCER CLASSI FI CATI ONS AND SLOPE FACTOCRS.

NONCARCI NOGENS

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE
POTENTI AL FOR ADVERSE HEALTH EFFECTS OTHER THAN CANCER. RFDS, WHI CH ARE
EXPRESSED I N UNI TS OF MJ KD- DAY, ARE ESTI MATES OF CHRONI C DAI LY EXPOSURE
FOR HUMANS, | NCLUDI NG SENSI TI VE | NDI VI DUALS, THAT ARE THOUGHT TO BE FREE
OF ANY ADVERSE EFFECTS. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOG CAL
DATA OR EXTRAPOLATED FROM ANI MAL STUDI ES TO WHI CH UNCERTAI NTY FACTORS
HAVE BEEN APPLI ED. THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS
W LL NOT UNDERESTI MATE THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS
TO OCCUR. ESTI MATED | NTAKE OF CHEM CALS FROM ENVI RONMENTAL MEDI A CAN BE
COVPARED TO THE RFD FOR EACH OF THE CONTAM NANTS.

TABLE 7 LI STS ALL CONTAM NANTS OF CONCERN W TH THEI R RESPECTI VE RFDS.
Rl SK CHARACTERI ZATI ON SUMVARY

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE CHRONI C
DAILY | NTAKE (CDI) BY THE SLOPE FACTOR  THESE RI SKS ARE PROBABI LI TI ES

THAT ARE CGENERALLY EXPRESSED I N SCI ENTI FI C NOTATION (E. G, 1 X (10-6) OR
1E-06). AN EXCESS LI FETI ME CANCER RI SK OF 1E-06 | NDI CATES THAT, AS AN



UPPERBOUND ESTI MATE, AN | NDI VI DUAL HAS A ONE I N ONE M LLI ON CHANCE OF
DEVELOPI NG CANCER I N HI S/ HER LI FETI ME AS A RESULT OF EXPOSURE TO A SITE
RELATED CARCI NOGEN UNDER THE SPECI FI C EXPOSURE CONDI TI ONS AT A SI TE.

1
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THE POTENTI AL FOR NONCARCI NOGENI C EFFECTS FROM A SI NGLE CONTAM NANT IN A
SI NGLE MEDI UM | S EXPRESSED AS A HAZARD QUOTI ENT (HQ . THE HQ IS THE
RATI O OF THE ESTI MATED HUMAN | NTAKE TO THE RFD FOR A PARTI CULAR

CONTAM NANT. BY ADDI NG THE HQS FOR ALL CONTAM NANTS W THIN A MEDI UM AND
THEN ACROSS ALL MEDIA TO WHICH A G VEN POPULATI ON MAY REASONABLY BE
EXPOSED, THE HAZARD | NDEX (HI) CAN BE GENERATED. THE H PROVI DES A
USEFUL REFERENCE PO NT FOR ASSESSI NG THE POTENTI AL SI GNI FI CANCE OF
EXPOSURE TO MULTI PLE CONTAM NANTS ACROSS MULTI PLE MEDI A

THE RESULTANT RI SKS AND HI FOR THE CURRENT LAND USE- TRESPASSER SCENARI O
ARE SHOWN, BY PATHWAY AND MEDI UM | N TABLES 8 AND 9, RESPECTIVELY. THE
TOTAL RISK FOR THIS SCENARIO IS 2. 3E-05 (2.3 IN 100,000). THE H FOR
THIS SCENARIO I S 8. 2.

THE RI SKS AND HI FOR THE FUTURE LAND USE- PARK SCENARI O ARE SHOWN, BY
PATHWAY AND MEDI UM | N TABLES 10 AND 11, RESPECTI VELY. THE TOTAL RI SK
FOR THIS SCENARIO | S 9. 3E-05 (9.3 IN 100,000) AND THE HI 1S 10.0.

THE RI SKS AND THE H FOR THE FUTURE LAND USE- RESI DENTI AL SCENARI O ARE
SHOWN, BY PATHWAY AND MEDI UM | N TABLES 12 AND 13, RESPECTI VELY. THE
TOTAL RISK FOR THIS SCENARIO IS 1. 8E-04 (1.8 IN 10,000) AND THE HI 1S
20. 0.

THE PATHWAY AND TOTAL RI SKS AND HI S ARE SHOWN | N TABLE 14 FOR EACH
SCENARI O. EPA' S TARGETED RI SK RANGE FOR CLEANUP OF SUPERFUND SI TES | S
1E-04 TO 1E-06. RISKS LESS THAN 1E- 06 ARE DEEMED ACCEPTABLE AND THOSE
GREATER THAN 1E- 04 ARE UNACCEPTABLE TO EPA. RI SKS THAT FALL BETWEEN
1E-04 AND 1E-06 MAY OR MAY NOT WARRANT ACTI ON, DEPENDI NG ON

SI TE- SPECI FI C FACTORS CONSI DERED BY THE RI SK MANAGER.  NONCARCI NOGENI C
H VALUES GREATER THAN 1. 0 | NDI CATE THAT REMEDI AL ACTI ON SHOULD BE
TAKEN.

WHI LE THE ESTI MATED RI SK FOR THE CURRENT USE SCENARI O | S W THI N THE
TARGET RI SK RANGE, THE ESTI MATED RI SK FROM THE TWO FUTURE USE SCENARI OS
ARE BOTH APPROXI MATELY EQUAL TO THE CUTOFF RI SK LEVEL OF 1E- 04

(ONE I'N 10,000). DI AL ACTI ON SHOULD BE CONSI DERED BASED ON POTENTI AL
CARCI NOGENI C RI SKS TO FUTURE POPULATI ONS. EXPOSURE TO ARSENI C | N THE
SO L AND IN THE LAGOON SLUDGE CONTRI BUTED SI GNI FI CANTLY TO THI S RI SK,

W TH ORGANI C CONTAM NANTS | N GROUND WATER CONTRI BUTI NG SOVMEVWHAT LESS

SI GNI FI CANTLY.

THE ACCEPTABLE HI VALUE OF 1.0 | S EXCEEDED I N THE CURRENT LAND USE
SCENARI O, AND MORE NOTABLY EXCEEDED | N EACH OF THE TWO FUTURE LAND USE
SCENARI OS.  THEREFORE POTENTI AL NONCARCI NOGENI C ADVERSE EFFECTS TO
EXPOSED POPULATI ONS ARE | NDI CATED | F NO REMEDI AL ACTION | S TAKEN AT THE
GSST SITE. THE LARGEST CONTRIBUTION TO THE H | S FROM EXPOSURE TO



EXCESSI VE METALS ( ESPECI ALLY CADM UM AND ANTI MONY) | N THE LAGOON SLUDGE
AND SOl L.

THE RI SK ASSESSMENT PROCESS CONTAI NS | NHERENT UNCERTAI NTI ES. EXPOSURE
1
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PARAMETERS SUCH AS FREQUENCY AND DURATI ON OF EXPOSURE AND | NGESTI ON RATE
OF CONTAM NATED MEDI A CAN VARY BETWEEN | NDI VI DUALS. THEREFORE,
UPPERBOUND VALUES WERE USED TO ESTI MATE EXPOSURE, | N ORDER TO BE MORE
PROTECTI VE OF HUMAN HEALTH. SLOPE FACTORS AND REFERENCE DOSES EACH

| N\VOLVE EXTRAPOLATI ON TO WHI CH CONSERVATI VE UNCERTAI NTY FACTORS ARE
ADDED I N ORDER TO BE PROTECTI VE OF SENSI TI VE HUMANS.  SOVE ADDI Tl ONAL
SOURCES OF UNCERTAINTY I N THE GSST RI SK ASSESSMENT | NCLUDE:

* LACK OF QUANTI FI CATI ON OF HAZARD/ RI SK FROM EXPOSURE TO
LEAD MAY UNDERESTI MATE THE TRUE RI SK; THOUGH NO SF OR RFD
I'S VERI FI ED FOR LEAD, EPA HAS ESTABLI SHED CLEANUP GOALS
FOR LEAD I N BOTH GROUND WATER (0.015 MG L) AND SO L
(500 M& KG AT SUPERFUND SI TES.

* LEVEL OF EACH VALENCE FORM OF CHROM UM I N ENVI RONMENTAL
MEDI A AT THE GSST SITE. [N ADDI TION TO BEI NG A CLASS A
CARCI NOGEN BY THE | NHALATI ON ROUTE OF EXPOSURE, HEXAVALENT
CHROM UM (CR(VI)) IS ESTI MATED TO EXHI BI T NONCARCI NOGENI C
EFFECTS VI A THE ORAL ROUTE AT A 200- FOLD LOWER DOSE THAN
THE TRI VALENT FORM SI NCE QUANTI FI CATION OF CR(VI) IS
DI FFI CULT TO VERIFY IN SO L SAMPLES, A PERCENTAGE OF THE
TOTAL CR WAS ASSUMED TO BE CR(VI), I N ORDER TO BE
CONSERVATI VE. THI' S UNCERTAI NTY COULD OVER- OR
UNDERESTI MATE THE TRUE RI SK AT THE SI TE.

* CONSERVATI VE ASSUMPTI ONS VWERE USED TO ESTI MATE EXPOSURE TO
UNEXPOSED LAGOON WASTES. THI'S MAY OVERESTI MATE THE TRUE
RI SK.

ENVI RONMENTAL ( ECOLOG CAL) RI SKS

FEATURES AT THE SI TE | NCLUDI NG A SMALL STREAM TWO LAGOONS, WOODED
AREAS, AND OPEN FI ELDS PROVI DE A VARI ETY OF ECOLOG CAL HABI TATS. NO
UNI QUE OR SENSI TI VE HABI TATS WERE | DENTI FI ED AT THE SI TE, AND NO
VEGETATI VE STRESS | S EVI DENT.

TO DETERM NE WHETHER THE SI TE MAY HAVE ADVERSE EFFECTS ON ENVI RONMENTAL
RECEPTORS, THE EXPOSURE VALUES WERE COMPARED TO EXPERI MENTALLY DERI VED
NO OBSERVED ADVERSE EFFECT LEVELS (NOAEL) OR LOWEST OBSERVED ADVERSE
EFFECT LEVELS (LOAEL) IN EPA'S TOXI CI TY DATABASE. THI S COVPARI SON,
SHOWN | N TABLE 15, | NDI CATED THAT | NORGANI C ( METAL) CONTAM NANTS I N THE
LAGOON WATER AND IN THE SO L COULD HAVE POTENTI AL ADVERSE | MPACT ON

W LDLI FE AT THE SI TE.

BASED UPON THE | NFORMATI ON CONTAI NED | N THE BASELI NE RI SK ASSESSMENT AND
SUMVARI ZED | N THI S SECTI ON, ACTUAL OR THREATENED RELEASES OF HAZARDOUS



SUBSTANCES FROM THI'S SITE, |F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE
ACTI ON SELECTED IN THI' S RECORD OF DECI SI ON, MAY PRESENT AN | MM NENT AND
SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH, WELFARE, OR, THE ENVI RONMENT.

1
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#DOA
DESCRI PTI ON OF ALTERNATI VES

A FEASI BI LI TY STUDY (FS) WAS CONDUCTED TO DEVELOP AND EVALUATE REMEDI AL
ALTERNATI VES TO ADDRESS THE SLUDGE MATERI ALS CONTAI NED W THI N THE GSST
LAGOONS, THE UNDERLYI NG SO LS AND AFFECTED SURFACE SO LS. THE PRI MARY
OBJECTI VE OF THE FS WAS TO DETERM NE AND EVALUATE ALTERNATI VES FOR THE
APPROPRI ATE EXTENT OF REMEDI AL ACTI ON TO PREVENT OR M Tl GATE THE

M GRATI ON OR THE RELEASE OR THREATENED RELEASE OF HAZARDOUS SUBSTANCES
FROM THE SITE. THE FOLLOW NG SECTI ON OF THI S ROD PROVI DES A SUMVARY OF
THE ElI GHT ALTERNATI VES THAT WERE DEVELOPED AS PART OF THE FS.

THE FS WAS CONDUCTED | N THREE PHASES. PHASE | CONSI STED OF | DENTI FYI NG
POSSI BLE REMEDI AL ACTI ON ALTERNATI VES FOR EACH OF THE AFFECTED MEDI A
REMEDI AL ACTI ON OBJECTI VES WERE SPECI FI ED FOR THE SI TE CONSTI TUENTS

USI NG CRI TERI A THAT ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT.
TO ACHI EVE THE OBJECTI VES, GENERAL RESPONSE ACTI ONS VERE | DENTI FI ED FOR
EACH MEDI UM | NCLUDI NG SO L, SLUDGE, AND | MPOUNDED SURFACE WATER

REMEDI AL ACTI ON TARGET LEVELS FOR AFFECTED SURFACE SO LS AND LAGOON
SLUDGES WERE ESTABLI SHED THROUGH THE BASELI NE RI SK ASSESSMENT DI SCUSSED
IN SECTION 6.0 OF THI S DOCUMENT. THESE SO L REMEDI AL ACTI ON TARGET
LEVELS ARE DELI NEATED I N SECTION 9.1 OF THI S DOCUMENT. THE REMEDI AL
ACTI ON TARCGET LEVELS ARE BASED ON THE UNLI M TED EXPOSURE SCENARI O WHI CH
ESTABLI SHES A MAXI MUM RI SK LEVEL OF 1 X (10-6) FOR CARCI NOGENS, EXCEPT
THE TARGET LEVEL FOR ARSENIC WVHICH IS BASED ON A RI SK LEVEL OF

1 X (10-5) AND A HAZARD | NDEX OF 0.3 FOR NON- CARCI NOGENS, BASED ON
POTENTI AL EXPOSURE TO THREE NON- CARCI NOGENS AT ONE TIME (HI/3). THE
UNLI M TED EXPOSURE SCENARI O ASSUMES AN EXPOSURE FREQUENCY OF 365

DAYS/ YEAR AND 50 PERCENT OF SO L | NCI DENTALLY | NGESTED EACH DAY OF
EXPOSURE. A PLAN VI EW OF THE REMEDI AL ACTI ON LIM TS | NCLUDI NG THE TRUCK
TURNAROUND AREA AND DRAI NAGE SWALE ARE DELI NEATED IN FI GURE 9. WASTE
CROSS- SECTI ONS | NDI CATI NG THE EXCAVATI ON LIM TS OF REMEDI AL ACTI VI TI ES
ARE | LLUSTRATED ON FI GURES 10 AND 11.

SURFACE AREAS AND VOLUMES OF AFFECTED MATERI ALS WERE ESTI MATED USI NG
DATA OBTAI NED DURI NG THE RI. THE ESTI MATED VOLUME OF SO L HAVI NG WASTE
CONSTI TUENT CONCENTRATI ONS EXCEEDI NG REMEDI AL ACTI ON TARGET LEVELS 1S
24,400 CUBI C YARDS BASED ON UNLI M TED EXPOSURE TO THE WASTE MANAGEMENT
AREA. THE ESTI MATED VOLUME OF SLUDGE | S 4,200 CUBI C YARDS. THE

ESTI MATED VOLUME OF | MPOUNDED SURFACE WATER I N THE LAGOONS | S

APPROXI MATELY 1.9 M LLI ON GALLONS.

| NVESTI GATI ON OF THE ABANDONED DRUM AREA ON THE EASTERN SI DE OF THE RI CE
FARM | NDI CATED THAT CONCENTRATI ONS OF CADM UM AND CHROM UM EXCEEDED



1

REMEDI AL ACTI ON TARGET LEVELS I N ONE SAMPLE. THE EXTENT OF THI S
CONTAM NATI ON SHALL BE FURTHER DEFI NED DURI NG THE REMEDI AL

DESI G\ REMEDI AL ACTI ON (RD/RA) PHASE OF THIS PRQJECT. I T IS EXPECTED
THAT THE VOLUME OF THI' S MATERI AL REQUI RI NG REMEDI ATI ON W LL NOT
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SI GNI FI CANTLY | NCREASE THE VOLUMES NOTED ABOVE.

THESE MATERI AL VOLUMES AND THE LOCATI ONS I N WHI CH THE MATERI ALS WERE
FOUND WERE USED TO SELECT APPLI CABLE REMEDI AL TECHNOLOG ES FOR FURTHER
CONSI DERATI ON, AND TO ELI M NATE THOSE TECHNOLOGQ ES THAT COULD NOT BE
TECHNI CALLY JUSTI FI ED FOR | MPLEMENTATI ON AT THE SITE. THE LI ST OF
TECHNOLOG ES THAT WERE | DENTI FI ED THROUGH THI S SCREENI NG PROCESS WERE
USED TO ASSEMBLE EI GHT ALTERNATI VES REPRESENTI NG A RANGE OF NO ACTI ON,
CONTAI NMENT AND TREATMENT TECHNOLOG ES.

IN PHASE 11, SPECI FI C COMPONENTS OF EACH REMEDI AL ALTERNATI VE VERE
DESCRI BED | N GREATER DETAI L TO EVALUATE THE REMEDI AL ALTERNATI VES
ACCORDI NG TO EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. FOLLOW NG THI S
SCREENI NG PROCESS, SEVEN OF THE ORI G NAL ElI GHT WERE RETAI NED FOR FURTHER
CONSI DERATION IN PHASE 111 OF THE FS.

PHASE |11 CONSI STED OF A DETAI LED EVALUATI ON OF THE REMEDI AL
ALTERNATI VES BASED ON THE FOLLOW NG NI NE CRI TERI A:

1) OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT,

2) COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
( ARARS) ,

3) LONG TERM EFFECTI VENESS AND PERMANENCE,

4) REDUCTI ON OF TOXI CI TY, MOBILITY, AND VOLUME,

5) SHORT- TERM EFFECTI VENESS,

6) | MPLEMENTABI LI TY,

7) COST,

8) STATE/ SUPPORT AGENCY ACCEPTANCE, AND

9) COMMUNI TY ACCEPTANCE.

PHASE |11 OF THE FS ALSO | NCLUDED A COVPARATI VE ANALYSI S OF THE

REMAI NI NG REMEDI AL ALTERNATI VES, WHI CH COMPARED THE ALTERNATI VES W TH
EACH OTHER.

COVMON ELEMENTS

ALTERNATI VES 2 THROUGH 8 | NCLUDE. THE ESTABLI SHMENT OF ALTERNATE
CONCENTRATI ON LIM TS FOR THE OBSERVED, | NTERM TTENT MCL EXCEEDANCES OF



LEAD, CHROM UM 1, 2- DI CHLOROPROPANE, AND 1, 2- DI CHLOROETHANE I N THE
GROUND WATER AND THE ASSOCI ATED LONG- TERM GROUND WATER MONI TORI NG
PROGRAM

1
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ALTERNATI VES 3 THROUGH 8 ALSO | NCLUDE THE COLLECTI ON AND DI SCHARGE OF
SURFACE WATER | MPOUNDED | N THE WASTE LAGOONS TO THE LOCAL POTW  BASED
ON PRELI M NARY COVMUNI CATI ONS W TH THE WESTERN CARCLI NA REG ONAL SEWVER
AUTHORI TY (WCRSA) AND METROPCLI TAN SEVER DI STRI CT (MSD), WCRSA AND MsD
OFFI CI ALS AGREE TO ACCEPT DI SCHARGE FROM THE GSST SI TE CONSI STENT W TH
WCRSA' S EFFLUENT DI SCHARGE STANDARDS. PRETREATMENT OF THE DI SCHARGE
WOULD BE REQUI RED | F CONSTI TUENTS EXCEED WCSRA' S STANDARDS. RI DATA

| NDI CATE THAT PRETREATMENT W LL NOT BE REQUI RED.

THE FOLLOW NG SUB- SECTI ONS FURTHER DESCRI BE THE EI GHT ALTERNATI VES
DEVELOPED AND EVALUATED IN THE FS TO ADDRESS THE LAGOON SLUDGES, AND
SURFACE AND SUBSURFACE SO LS I N THE | MVEDI ATE VI CINITY OF THE WASTE
MANAGEMENT AREA.

ALTERNATI VE 1 - NO ACTI ON

I N ACCORDANCE W TH THE NCP, EPA HAS EVALUATED A "NO ACTI ON' ALTERNATI VE

AS PART OF THE FS. THE NO ACTI ON ALTERNATI VE SERVES AS A BASI S AGAI NST

WHI CH OTHER ALTERNATI VES CAN BE COMPARED. UNDER THE NO ACTI ON

ALTERNATI VE, NO REMEDI AL RESPONSE WOULD BE PERFORMED ON ANY OF THE MEDI A
OF CONCERN ( SURFACE SO L, LAGOON SLUDGE AND LAGOON WATER) | AT THE SI TE.
WASTE DI SPOSAL AREAS, AS DEFI NED DURING THE R, WOULD | REMAIN IN THEIR

PRESENT CONDI TI ON.

THE ONLY ACTI VE COVPONENT OF THI S ALTERNATI VE IS LONG TERM GROUNDI
WATER, SURFACE SO L, AND SEDI MENT MONI TORING. THI S PROGRAM WOULD BE

| MPLEMENTED TO ASSESS THE EFFECT OF WASTE CONSTI TUENTS ON THE SI TE OVER
A 30- YEAR DESI GN LI FE. GROUND WATER QUALI TY AT THE SI TE WOULD BE

MONI TORED SEM ANNUALLY FOR VOLATI LE ORGANI C COMPOUNDS, 1 SEM - VOLATILE
ORGANI CS AND | NORGANI CS. SURFACE SO L AND SEDI MENT MONI TORI NG WOULD BE
PERFORMED ANNUALLY FOR THE SAME CONSTI TUENTS TO EVALUATE ANY POSSI BLE
M GRATI ON OF WASTE CONSTI TUENTS.

SINCE THI S REMEDY RESULTS | N HAZARDOUS WASTE REMAI NI NG ON- SI TE WHI CH

W LL NOT ALLOW UNLIM TED USE AND UNRESTRI CTED EXPOSURE, CERCLA REQUI RES
THAT THE SI TE BE REVI EVED EVERY FI VE YEARS. DURING THI S REVI EW THE
MONI TORI NG PROGRAM WOULD BE RE- EVALUATED TO ASSESS THE APPROPRI ATENESS
OF THE SAMPLI NG PROGRAM

THI' S ALTERNATI VE DOES NOT REDUCE THE RI SK CALCULATED BY THE BASELI NE

Rl SK ASSESSMENT. THE NO ACTI ON ALTERNATI VE RESULTS I N AN EXCESS 1
CANCER RI SK OF 2.3 X (10-5) AND A HAZARD | NDEX FOR NON- CARCI NOCENI C
EFFECTS OF 8.2 FOR CURRENT LAND USE, WHI CH ARE CONSI DERED 1 UNACCEPTABLE
RI SK LEVELS BY THE EPA.

THE ESTI MATED PRESENT-WORTH, | NCLUDI NG 30- YEAR O&M COSTS, OF ALTERNATI VE



1 1S $1,300,000. TH'S I NCLUDES $60, 000 OF CAPI TAL FOR ENG NEERI NG
DESI GN SERVI CES AND APPROXI MATELY $83, 000 ANNUAL MONI TORI NG COSTS.

ALTERNATI VE 2 - | NSTI TUTI ONAL CONTROLS
1
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THE | NSTI TUTI ONAL CONTROLS ALTERNATI VE ESTABLI SHES | NSTI TUTI ONAL
MEASURES TO BLOCK POSSI BLE WASTE CONSTI TUENT EXPOSURE PATHWAYS THROUGH
THE AFFECTED MEDI A: SO L, SLUDGE AND LAGOON SURFACE WATER.  THESE

I NSTI TUTI ONAL CONTROLS | NCLUDE THE FOLLOW NG

* FENCI NG TO LIM T ACCESS TO AFFECTED SOLI D MATERI ALS AND
SURFACE | MPOUNDVENTS; AND

* A CONSERVATI ON EASEMENT, OR DEED RESTRI CTI ON, TO CONTROL
THE USE OF AFFECTED GROUND WATER AND FUTURE DEVELOPMENT OF
THE SI TE.

UNDER THI S ALTERNATI VE, THOSE AREAS OF THE SI TE CONTAI NI NG SO LS AND
SLUDGE W TH WASTE CONSTI TUENT CONCENTRATI ONS EXCEEDI NG REMEDI AL ACTI ON
TARGET CONCENTRATI ONS WOULD BE FENCED. THE FENCE WOULD CONSI ST OF A
SI X- FOOT HI GH CHAI'N LI NK FENCE W TH AT LEAST ONE STRAND OF BARBED W RE
EXTENDI NG ALONG THE TOP. THE SI TE WOULD BE POSTED AND GATES WOULD BE
KEPT LOCKED.

I N ADDI TI ON TO FENCI NG, LEGAL ACTI ONS WOULD BE TAKEN TO PROVI DE A
PERMANENT EASEMENT RESTRI CTI NG ACCESS AND FUTURE SI TE USE. THE
CONSERVATI ON EASEMENT W LL GRANT CONTROL OF THE LAND IN PERPETU TY TO A
THI RD PARTY AND PROHI BI T FURTHER DEVELOPMENT OF THE PROPERTY. THE
CONSERVATI ON EASEMENT COULD BE GRANTED WELL | N ADVANCE OF ANY REMEDI AL
ACTI ON AT THE SI TE.

THERE ARE NO CHEM CAL- SPECI FI C, ACTI ON- SPECI FI C, OR LOCATI ON- SPECI FI C
ARARS FOR THE CONSTI TUENTS OF CONCERN IN SO L, IF LEFT I N PLACE.
HOWEVER, CONCENTRATIONS IN THE SO L AND SLUDGE WOULD REMAI N ELEVATED
ABOVE REMEDI AL ACTI ON TARGET LEVELS THAT ARE DEEMED PROTECTI VE OF HUMAN
HEALTH AND THE ENVI RONMENT. THE | MPOUNDED WATER I N THE TWO EXI STI NG
LAGOONS W LL NOT ATTAIN ARARS FOR SURFACE WATER DUE TO THE REPORTED
CONCENTRATI ONS OF CADM UM CHROM UM COPPER, | RON, MANGANESE, AND ZI NC
WHI CH EXCEED WATER QUALI TY CRI TERI A FOR FRESH WATER AQUATI C LI FE, FOR
HUMAN EXPOSURE, OR FOR BOTH.

REVI EW OF THE SI TE WOULD BE CONDUCTED EVERY FI VE YEARS SI NCE HAZARDOUS
SUBSTANCES ARE REMAI NI NG ON SI TE AND W LL NOT ALLOW FOR UNLI M TED USE
AND UNRESTRI CTED EXPOSURE.

THI' S ALTERNATI VE REDUCES THE | NCREMENTAL RI SK FOR CURRENT SI TE

CONDI TI ONS BY RESTRI CTI NG ACCESS TO THE AFFECTED MEDI A AND BY PREVENTI NG
FUTURE LAND USES THAT WOULD ALLOW REPEATED, FREQUENT CONTACT W TH THE
AFFECTED MEDI A. | MPLEMENTATI ON OF | NSTI TUTI ONAL CONTROLS AT THE SI TE
WOULD REDUCE THE SI TE CARCI NOGENI C RI SK LEVEL FROM



1

2.3 X (10-5) TO 1 X (10-5), AND THE HAZARD | NDEX FOR NONCARCI NOGENS FROM
8.2 TO 0.14. THE RESULTI NG RI SK ASSESSMENT CONSI DERS ONLY THOSE

CONSTI TUENTS I N SO L SAMPLES COLLECTED BEYOND THE AREA THAT WOULD BE
FENCED, SINCE THE FENCE W LL PREVENT DI RECT CONTACT W TH THE LAGOONS.
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ENVI RONVENTAL MONI TORI NG SI M LAR TO THAT DI SCUSSED UNDER ALTERNATI VE 1
WOULD ALSO BE CONDUCTED AS PART OF THI S ALTERNATIVE. THE CAPI TAL COST
ASSOCI ATED W TH THI' S ALTERNATI VE |'S $81, 000 W TH ANNUAL COSTS OF
$83,000. THE TOTAL ESTI MATED PRESENT- WORTH COST FOR | MPLEMENTATI ON OF
I NSTI TUTI ONAL CONTROLS | S $1, 400, 000.

ALTERNATI VE 3 - CONTAI NMENT OF SO LS AND SLUDGES

THI S ALTERNATI VE COMBI NES THE | NSTI TUTI ONAL ACTI ONS OUTLI NED FOR SCOLI D
WASTE MATERI ALS DESCRI BED I N ALTERNATI VE 2 W TH CONTAI NMENT OF AFFECTED
SOLI D WASTE MATERI ALS BY CAPPING. THI S ALTERNATI VE WOULD CONTAI N,

I N- PLACE, THE TOTAL VOLUME OF AFFECTED SOLI DS.

CONTAI NVENT WOULD LEAVE AFFECTED SO LS IN PLACE WTH LI TTLE OR NO

DI STURBANCE. A CAP OVER AFFECTED MATERI ALS AT THE SURFACE WOULD

M NI M ZE CONTACT BETWEEN PERCOLATI NG WATER AND WASTE CONSTI TUENTS,
THEREBY REDUCI NG THE POTENTI AL FOR M GRATI ON OF WASTE CONSTI TUENTS TO
THE GROUNDWATER. I N ADDI TI ON, A CAP | NSTALLED OVER THE AFFECTED
MATERI ALS WOULD PREVENT EROSI ON OF WASTE CONSTI TUENTS BY W ND OR SURFACE
WATER RUNOFF. A CONTAI NMENT COVER OF THI S TYPE WOULD REQUI RE PERI ODI C
MAI NTENANCE AND | NSPECTI ON. THE CAP WOULD COVER THE SO LS W TH WASTE
CONSTI TUENT CONCENTRATI ONS EXCEEDI NG THE SURFACE SO L REMEDI AL ACTI ON
TARGETS. THE TOTAL AREA OF THE CAP WOULD BE 7.4 ACRES. APPROXI MATELY
10 ACRES WOULD BE DI STURBED BY CONSTRUCTI ON ACTI VI Tl ES.

TWO DESI GNS WERE CONSI DERED FOR A CONTAI NMENT COVER UNDER THI S
ALTERNATI VE:

OPTI ON 3A - COWGCSI TE COVER
THE COMPOSI TE COVER OPTI ON WOULD | NVOLVE DESI GN OF A CAP CONSI STI NG OF
THE FOLLOW NG COVPONENTS:

6 I NCHES OF TOPSO L

12 I NCHES OF UNAFFECTED NATI VE SO LS
2 FEET OF COMPACTED CLAY

A LAYER OF GEOTEXTI LE MATERI AL

E I

THE CLAY LAYER WOULD BE COVPACTED TO REDUCE THE PERMEABI LI TY TO LESS
THAN OR EQUAL TO THE PERMEABI LI TY OF THE SUBSO LS BELOW THE LAGOONS AS
REQUI RED BY SOUTH CAROLI NA HAZARDOUS WASTE REGULATI ONS. THE FI NAL
SURFACE CONTOURS OF THE CAP WOULD BE GRADED TO PROMOTE RUNOFF AND REDUCE
I NFI LTRATI ON DURI NG RAI NFALL EVENTS.

THE COMPOSI TE COVER WOULD BE SOWN W TH SHALLOW ROOTED GRASSES TO
M NIM ZE CAP EROSI ON. GRASSES WOULD BE SELECTED TO M NI M ZE POSSI BLE



PENETRATI ON OF THE PROTECTI VE CLAY LAYER BY THE ELEMENTS.

OPTI ON 3B - MJULTI MEDI A COVER

THE MULTI MEDI A COVER OPTI ON WOULD | NCLUDE CAP DESI GN CONSI STI NG OF THE
1
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FOLLOW NG COVMPONENTS:

6 I NCHES OF TOPSO L

18 I NCHES OF UNAFFECTED SO L

1 LAYER OF GEOTEXTI LE FABRI C

1 LAYER OF DRAI NAGE MATERI AL

1 LAYER OF FLEXI BLE MEMBRANE LI NER
2 FEET OF CLAY

E o N

THE MULTI MEDI A COVER DESI GN COVPLI ES W TH SCDHEC REQUI REMENTS FOR
HAZARDOUS WASTE COVER SYSTEMS AND WOULD BE DESI GNED TO PERFORM | N
ACCORDANCE W TH EPA M NI MUM TECHNOLOGY GUI DANCE. LI KE THE COVPOSI TE
COVER OPTION, THE MULTI MEDI A COVER WOULD BE GRADED TO PROMOTE SURFACE
DRAI NAGE AND SOMWN W TH SHALLOW ROOTED GRASSES.

THE SO L COVER WLL COVPLY WTH THE RCRA ACTI ON- SPECI FI C REQUI REMENTS
FOR CAPPI NG SOLI D WASTES I N PLACE. THE COVER WOULD BE DESI GNED TO

DI VERT SURFACE WATER RUNOFF FROM A 24- HOUR, 25- YEAR STORM A VEGETATI VE
TOPSO L LAYER W LL REDUCE ERCSI ON AND PROTECT THE I NTEGRI TY OF THE CLAY
BARRI ER. CLOSURE CAPS SUCH AS THI' S ALSO MEET THE REMEDI AL ACTI ON
OBJECTI VES OF ELI M NATI NG THE POTENTI AL FOR DERMAL EXPOSURE AND

I NCI DENTAL | NGESTI ON OF SURFACE SO LS AND SLUDGE. ADDI TlI ONALLY, SURFACE
WATER I N THE LAGOONS W LL BE COLLECTED AND DI SCHARGED TO THE LOCAL SEWVER
AUTHORI TY FOR TREATMENT. SURFACE WATER ARARS W LL, THEREFORE, BE

ATTAI NED.

CONTAI NMENT OF AFFECTED SOLI DS REDUCES THE | NCREMENTAL RI SK CALCULATED
FOR CURRENT SI TE CONDI TI ONS BY PREVENTI NG DI RECT CONTACT W TH AFFECTED
MATERI ALS HAVI NG WASTE CONSTI TUENT CONCENTRATI ONS THAT EXCEED REMEDI AL
ACTI ON TARGET LEVELS. CONSTRUCTI ON OF THE CAP OVER THE AFFECTED SO LS
WOULD REDUCE THE SI TE CARCI NOGENI C RI SK LEVEL FROM 2.3 X (10-5) FOR
CURRENT LAND USE TO 1 X (10-5), AND THE HAZARD | NDEX FOR CARCI NOGENI C
EFFECTS WOULD DECREASE FROM 8.2 TO 0.14. THESE ARE CONSI DERED
ACCEPTABLE RI SK LEVELS BY THE EPA.

SI NCE HAZARDOUS MATERI ALS W LL BE CONTAINED ON SITE, A REVIEW OF THE
SITE WLL BE CONDUCTED EVERY FI VE YEARS. THE REVI EWWOULD FOCUS ON
WHETHER THE CAP REMAI NS EFFECTI VE, THE | NSTI TUTI ONAL CONTROLS REMAI N I N
PLACE, AND | F PROTECTI VENESS | S BEI NG ASSURED THROUGH EXPOSURE

PROTECTI ON.

CONSTRUCTI ON OF THI S REMEDI AL ALTERNATI VE | S ESTI MATED TO REQUI RE 15
MONTHS TO | MPLEMENT, ALLOW NG TI ME FOR DESI GN, BI DDI NG, CONSTRUCTI ON,
AND UNFORESEEN DOVWNTI ME DURI NG SI TE ACTI VI Tl ES.

CAPI TAL COSTS FOR BOTH CAP OPTI ONS ARE APPROXI MATELY $2, 200, 000 W TH



ANNUAL COSTS OF $65, 000 FOR MONI TORING. THE ESTI MATED PRESENT- WORTH
COSTS FOR OPTIONS 3A AND 3B OF THI' S ALTERNATI VE, | NCLUDI NG 30- YEAR O&M
COSTS, ARE $3, 200, 000 AND $3, 500, 000, RESPECTI VELY.
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ALTERNATI VE 4 - STABI LI ZATI ON AND OFF- SI TE DI SPOSAL OF
SO LS AND SLUDGES

ALTERNATI VE 4 CONSI STS OF THE | NSTI TUTI ONAL CONTROLS DESCRI BED | N
ALTERNATI VE 2, EXCAVATI ON OF AFFECTED SOl LS AND SLUDGE MATERI ALS, AND
OFF- SI TE DI SPOSAL | N A SECURE RESOURCE, CONSERVATI ON AND RECOVERY ACT
(RCRA) LANDFI LL.

THI' S ALTERNATI VE | NCLUDES THE REMOVAL OF ALL AFFECTED SCLI DS W TH WASTE
CONSTI TUENT CONCENTRATI ONS EXCEEDI NG ESTABLI SHED SURFACE SO L REMEDI AL
ACTI ON TARGET LEVELS. THE VOLUME TO BE EXCAVATED WOULD BE APPROXI MATELY
28,600 CUBI C YARDS. THE EXTENT OF EXCAVATI ON WOULD BE DETERM NED BY
COLLECTI ON AND ANALYSES OF CONFI RMATI ON SAMPLES FROM UNDERLYI NG SO LS
AFTER THE REMOVAL OF THE SLUDGE AND VI SI BLY- AFFECTED SO LS. PRIOR TO
EXCAVATI ON, A SAMPLI NG PROGRAM WOULD BE CONDUCTED TO DETERM NE THE
ACTUAL VOLUMES OF SURFACE SO L AND OVERBURDEN REQUI RI NG REMEDI AL ACTI ON.

EXCAVATED WASTES WOULD BE TRANSPORTED TO A FACILITY SUCH AS THE LAl DLAW
(GSX) FACILITY IN PINEWOOD, SOUTH CAROLINA. THI'S FACILITY IS IN

COVPLI ANCE W TH ALL APPLI CABLE FEDERAL AND STATE HAZARDOUS WASTE

REQUI REMENTS AND HAS THE CAPACI TY NECESSARY TO ACCOMMODATE THE ESTI MATED
VOLUME OF WASTE. THE SELECTED WASTE TRANSPORTER WOULD BE I N FULL

COVPLI ANCE W TH APPLI CABLE FEDERAL AND STATE ENVI RONMENTAL AND PUBLI C
HEALTH STATUTES. VEHI CLES TRANSPORTI NG FROM THE SI TE WOULD ALSO BE
APPROVED BY THE DEPARTMENT OF TRANSPORTATI ON (DOT), DI SPLAY THE PROPER
PLACARD, AND CARRY THE PROPER MANI FESTS.

THE LAGOON AREAS WOULD BE CLOSED BY GRADI NG THE EXCAVATI ONS TO PROMOTE
DRAI NAGE, COVERI NG WTH A LAYER OF TOPSO L, AND SEEDI NG TO ESTABLI SH
VEGETATI VE GROMH. | NSTI TUTI ONAL CONTROLS WOULD BE | MPLEMENTED BY

| NCORPORATI ON OF A CONSERVATI ON EASEMENT AND DEED RESTRI CTI ONS TO
RESTRI CT FUTURE LAND USES | N THE WASTE MANAGEMENT AREA.

ACTI ON- SPECI FI C ARARS, | N PARTI CULAR THE LAND DI SPOSAL RESTRI CTI ONS OF
40 CFR PART 268, WLL BE MET BY STABI LI ZATI ON OF THE EXCAVATED SO LS
PRI OR TO LEAVI NG THE SI TE SO THAT REGULATORY LIM TS FOR CHARACTERI STI C
WASTES ARE MET. THE POTENTI AL RECEI VI NG LANDFI LL IS A SCDHEC AND EPA
APPROVED SUBTI TLE C HAZARDOUS WASTE LANDFI LL THAT MEETS

LOCATI ON- SPECI FI C ARARS.  RESULTS OF TCLP ANALYSES OF THE SLUDGES AND
AFFECTED SO LS | NDI CATE THAT CADM UM CONCENTRATI ONS | N THE LEACHATE MAY
REQUI RE TREATMENT TO MEET THE APPLI CABLE LDR STANDARD, FOR VWHI CH

STABI LI ZATION | S THE BEST DEMONSTRATED AVAI LABLE TECHNOLOGY ( BDAT).
SURFACE WATER IN THE LAGOONS W LL BE COLLECTED AND DI SCHARGED TO THE
LOCAL POTW FOR TREATMENT AND W LL ATTAI N SURFACE WATER ARARS.

EXCAVATI ON, TREATMENT, AND OFF-SI TE DI SPOSAL OF THE AFFECTED SO LS AND



1

SLUDGE COMVBI NED W TH THE | NSTI TUTI ONAL CONTROLS FOR ALTERNATI VE 2,
REDUCES THE | NCREMENTAL RI SK CALCULATED FOR THE BASELI NE RI SK
ASSESSMENT. THI'S ALTERNATI VE RESULTS I N A MAXI MUM CARCI NOGENI C RI SK
LEVEL LESS THAN 1 X (10-5) AND A HAZARD | NDEX LESS THAN 1. 0.
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SI NCE HAZARDOUS MATERI ALS W LL NOT REMAIN ON-SI TE, THE FI VE- YEAR REVI EW
'S NOT APPLI CABLE FOR THI S ALTERNATI VE.

EXCAVATI ON AND GRADI NG ACTI VI TI ES ASSOCI ATED W TH THI S ALTERNATI VE COULD
TAKE 12 MONTHS TO | MPLEMENT, ALLOW NG TI ME FOR DESI GN, BI DDI NG,
EXCAVATI ON, AND UNFORESEEN DOWNTI ME DURI NG EXCAVATI ON AND GRADI NG

CAPI TAL COSTS ASSCCI ATED W TH THI S ALTERNATI VE ARE $11, 500, 000 W TH
ANNUAL COSTS OF $65,000. THE ESTI MATED PRESENT- WORTH COST OF
ALTERNATI VE 4 | S $12, 500, 000.

ALTERNATI VE 5 - STABI LI ZATI ON AND OFF- SI TE DI SPOSAL OF SLUDGE AND
CAPPI NG OF SO LS

ALTERNATI VE 5 CONSI STS OF THE | NSTI TUTI ONAL CONTROLS DESCRI BED | N
ALTERNATI VE 2; EXCAVATI ON OF VI SI BLE WASTES ( SLUDGES) EXCEEDI NG
ACCEPTABLE RI SK LEVELS AND OFF- SI TE DI SPOSAL OF THESE MATERI ALS I N A
SECURE RCRA LANDFI LL AS DESCRI BED | N ALTERNATI VE 4; AND CAPPI NG OF THE
AFFECTED SO LS AS DESCRI BED | N ALTERNATI VE 3.

APPROXI MATELY 6, 600 CUBI C YARDS OF SLUDGE AND OVERBURDEN WOULD BE
EXCAVATED, STABI LI ZED TO MEET APPLI CABLE LDR CONCENTRATI ON LI M TS,
STOCKPI LED, AND TRANSPORTED BY TRUCK TO THE LAI DLAW ( GSX) FACILITY

DI SCUSSED | N ALTERNATI VE 4. THE SI TE EXCAVATI ONS WOULD BE FI LLED BY
PUSHI NG I N THE BERM5 AND SURROUNDI NG SO LS. SLUDGE FROM THE TWO OPEN
LAGOONS WOULD BE DEWATERED AND STOCKPI LED W TH OTHER SO LS AND SLUDCGE.
EXCAVATI ON WOULD BE LIM TED TO THE REMOVAL OF MATERI ALS VI SI BLY

| DENTI FI ABLE AS SLUDGE, AND POSSI BLY SOVE OVERBURDEN FROM THE BACKFI LLED
LAGOONS. SLUDGE AT THE SITE IS TYPI CALLY A GREY-VWH TE COLOR AND RANGES
I N CONSI STENCY FROM A THI CK PASTE I N THE WET LAGOONS TO A SO L- LI KE
TEXTURE | N THE BACKFI LLED LAGOONS. THE OVERBURDEN WOULD BE SAMPLED TO
DETERM NE | F WASTE CONSTI TUENT CONCENTRATI ONS EXCEED REMEDI AL ACTI ON
TARGET LEVELS FOR SUBSURFACE SO LS.

AFTER COMPLETI ON OF THE EXCAVATI ON ACTI VI TIES, A COWGOSI TE CAP WOULD BE
CONSTRUCTED OVER ALL DI SPOSAL AREAS CONTAI NI NG WASTE RESI DUALS HAVI NG
CONCENTRATI ONS THAT EXCEED THE TARGET LEVELS FOR SURFACE SO LS. THE
AFFECTED AREA REQUI RI NG CONSTRUCTI ON OF A CAP AND COVER | S APPROXI MATELY
7.4 ACRES. THE SECURI TY FENCE WOULD BE EXTENDED TO | NCLUDE THOSE AREAS
TO BE CAPPED THAT ARE CURRENTLY OUTSI DE THE FENCI NG, THEREBY PROVI DI NG
AN ADDI TI ONAL LEVEL OF PROTECTI VENESS TO THE ALTERNATI VE.

ACTI ON- SPECI FI C ARARS, | N PARTI CULAR THE LAND DI SPOSAL RESTRI CTI ONS OF
40 CFR PART 268, WLL BE MET BY STABI LI ZATI ON OF THE EXCAVATED SLUDGE
PRI OR TO LEAVI NG THE SI TE SO THAT REGULATORY LIM TS FOR CHARACTERI STI C



1

WASTES ARE MET. ACTI ON- SPECI FI C ARARS W LL ALSO BE MET I N THE DESI GN
AND CONSTRUCTI ON OF THE COMPCSI TE CAP, WHI CH COMPLY W TH RCRA

REQUI REMENTS FOR CAPPI NG | N- PLACE, AS DESCRI BED | N ALTERNATI VE 3. THE
RECEI VI NG LANDFI LL 1S A SCDHEC AND EPA APPROVED SUBTI TLE C HAZARDOUS
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WASTE LANDFI LL THAT MEETS LOCATI ON- SPECI FI C ARARS. SURFACE WATER I N THE
LAGOONS W LL BE COLLECTED AND DI SCHARGED TO THE LOCAL SEWER AUTHORI TY
FOR TREATMENT AND W LL ATTAI N SURFACE WATER ARARS.

OFF- SI TE MANAGEMENT OF WASTES BY LANDFI LLI NG WOULD NOT REDUCE THE

TOXICI TY OR VOLUME OF THE MATERI ALS. HOWEVER, LONG TERM MOBI LI TY OF
WASTE CONSTI TUENTS WOULD BE REDUCED. TRANSPORTI NG WASTES OFF- SI TE COULD
POTENTI ALLY EXPOSE | NDI VI DUALS USI NG THE SAME ROADS, OR LIVING OR

WORKI NG ALONG THE ROUTE, TO AFFECTED GSST MATERI ALS IN THE EVENT OF AN
ACCI DENTAL SPI LL OR RELEASE. A GREATER RI SK | S PRESENTED BY THE AMOUNT
OF TRAFFI C REQUI RED TO BRI NG THE CLAY FOR CAP CONSTRUCTI ON AND TO HAUL
THE STABI LI ZED WASTE TO THE LANDFI LL. THI' S ALTERNATI VE REDUCES THE

| NCREMENTAL RI SK, VWH CH WAS CALCULATED FOR CURRENT SI TE CONDI TI ONS, BY
RESTRI CTI NG ACCESS TO THE AFFECTED MEDI A AND BY PREVENTI NG FUTURE LAND
USES THAT WOULD ALLOW REPEATED, FREQUENT CONTACT W TH THE AFFECTED

MEDI A. | MPLEMENTATI ON OF ALTERNATI VE 5 WOULD REDUCE THE SI TE

CARCI NOGENI C RI SK LEVEL TO 1 X (10-5), AND THE HAZARD | NDEX FOR

NONCARCI NOGENS TO 0. 14. THE RESULTI NG RI SK ASSESSMENT CONSI DERS ONLY
THOSE CONSTI TUENTS IN SO L SAMPLES COLLECTED BEYOND THE AREA THAT WOULD
BE FENCED, SINCE THE FENCE AND CLAY CAP W LL PREVENT DI RECT CONTACT W TH
THE LAGOONS. THE LI M TED EXPOSURE SCENARI O OF FUTURE LAND USE WAS USED
TO ESTI MATE THE RESULTI NG RI SKS.

A REVI EW OF THE COWPCSI TE CAP PLACED OVER THE AFFECTED SURFACE SO LS
WOULD TAKE PLACE EVERY FI VE YEARS TO ASSURE | T REMAI NS PROTECTI VE OF
HUVMAN HEALTH AND THE ENVI RONMENT.

CONSTRUCTI ON ACTI VI TI ES ASSOCI ATED W TH THI S ALTERNATI VE COULD TAKE
TWELVE MONTHS TO | MPLEMENT, ALLOW NG TI ME FOR DESI GN, BI DDI NG,
CONSTRUCTI ON, AND DOWNTI ME DURI NG CONSTRUCTI ON.

CAPI TAL COSTS OF $5, 100, 000 ARE ASSOCI ATED W TH THI' S ALTERNATI VE.
ANNUAL COSTS OF $65, 000 FOR 30- YEAR O&%M ARE ALSO REQUI RED. THE TOTAL
ESTI MATED PRESENT- WORTH COST OF ALTERNATIVE 5 | S $6, 100, 000.

ALTERNATI VE 6 - EXCAVATI ON AND ON- SI TE DI SPOSAL OF SO LS
AND SLUDGES

THE COMPONENTS OF THI S ALTERNATI VE | NCLUDE THE | NSTI TUTI ONAL CONTROLS
DESCRI BED | N ALTERNATI VE 2 AND EXCAVATI ON AND DI SPOSAL OF AFFECTED SO LS
AND SLUDGES. SLUDGE FROM THE LAGOONS WOULD BE DREDGED AND DEWATERED.
DEWATERED SLUDGE WOULD BE COVBI NED W TH AFFECTED SO LS, WHI LE FI LTRATE

LI QUI DS WOULD BE COMBI NED W TH THE COLLECTED LAGOON WATER FOR DI SCHARGE
TO THE POTW SO LS THAT CONTAI N CONSTI TUENTS EXCEEDI NG ESTABLI SHED
SURFACE SO L TARGET CONCENTRATI ONS WOULD BE EXCAVATED AND TRANSPORTED TO
AN ON- SI TE RCRA LAND DI SPOCSAL UNI'T. THE RCRA LAND- DI SPOSAL UNI T WOULD



BE DESI GNED AND CONSTRUCTED SPECI FI CALLY FOR THE DI SPOSAL OF DEWATERED
SLUDGES AND AFFECTED SO LS W TH CONSTI TUENTS EXCEEDI NG THE SURFACE SO L
CONCENTRATI ONS. A LANDFI LL CLOSURE WOULD BE | MPLEMENTED SOON AFTER THE
DI SPOSAL ACTI ON WAS COWPLETED. THE LAGOON AREAS WOULD BE CLOSED BY

1
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GRADI NG TO PROVI DE PROPER DRAI NAGE, FOLLOWED BY SEEDI NG TO M NI M ZE
EROCSI ON.

THE ON-SI TE, DOUBLE-LI NED LANDFI LL CONSTRUCTED FOR DI SPOCSAL OF AFFECTED
SCOLI DS WOULD HAVE A CAPACI TY OF 50, 000 CUBI C YARDS. LANDFILL DI MENSI ONS
WOULD BE APPROXI MATELY 235 FEET BY 235 FEET AT GRADE. THE DEPTH OF THE
LANDFI LL EXCAVATI ON BELOW GROUND SURFACE WOULD BE APPROXI MATELY 15 FEET,
AND THE BERM HElI GHT AROUND THE LANDFI LL WOULD ALSO BE APPROXI MATELY 15
FEET. THE LANDFI LL WOULD BE CONSTRUCTED ACCORDI NG TO REGULATORY

REQUI REMENTS OF THE STATE OF SOUTH CARCLI NA AND THE EPA. THESE

REQUI REMENTS | NCLUDE CONSTRUCTI ON OF A DOUBLE LI NER W TH A LEACHATE
COLLECTI ON SYSTEM ABOVE AND BETWEEN THE LI NERS. THE TOP LI NER WOULD BE
DESI GNED TO PREVENT THE M GRATI ON OF WASTE CONSTI TUENTS | NTO THE LOVER
LI NER. THE BOTTOM LI NER WOULD BE DESI GNED TO PREVENT M GRATI ON OF WASTE
CONSTI TUENTS. SOUTH CAROLI NA CODES REQUIRE A M NI MUM OF A THREE- FOOT

THI CK LAYER OF RECOMPACTED CLAY OR OTHER NATURAL MATERI AL AS A BOTTOM

LI NER. THE PERMEABI LI TY MUST BE NO MORE THAT 1 X (10-7) CENTI METERS PER
SECOND. THE LANDFILL CAP | S REQUI RED TO BE LESS PERMEABLE THAN THE

SO LS | MMEDI ATELY BELOW THE LANDFI LL.

LANDFI LL OPERATI ON AND MAI NTENANCE (O & M WOULD | NCLUDE A NUMBER OF
TASKS NECESSARY TO PROTECT THE | NTEGRITY OF THE LAND DI SPOSAL UNIT.
SEM ANNUAL | NSPECTI ONS AND PERI ODI C MAI NTENANCE WOULD BE NEEDED ON THE
SI TE ACCESS ROAD, THE SECURI TY FENCI NG THE LEACHATE COLLECTI ON AND
TREATMENT SYSTEM AND THE LANDFI LL CAP AND COVER, WHICH | S EXPECTED TO
COVER APPROXI MATELY 2.7 ACRES.

THE LONG TERM EFFECTI VENESS OF THI S ALTERNATI VE WOULD BE PROVI DED BY
PROPER MAI NTENANCE OF THE ON-SI TE LANDFI LL. WHEN COMPARED TO CAPPI NG
AFFECTED MATERI ALS I N PLACE, REMOVAL AND LANDFI LLI NG ON- SI TE OFFERS NO
GREATER EFFECTI VENESS FOR VOLUME OR TOXI CI TY REDUCTION. THE MOBILITY OF
WASTE CONSTI TUENTS W LL BE DECREASED BY PLACEMENT | N A SECURE LANDFI LL.
THE EXCAVATI ON OF AFFECTED SO LS AND SLUDGES TO SURFACE SO L TARGETS
WOULD RESULT IN A MAXI MUM EXPOSURE FOR LI FETI ME EXCESS CANCER RI SK LESS
THAN 1 X (10-5) AND A HAZARD | NDEX LESS THAN 1.0, WHI CH ARE THE CRI TERI A
ESTABLI SHED FOR THE RI SK- BASED REMEDI AL ACTI ON TARGET CONCENTRATI ONS.

THE ADM NI STRATI VE FEASI Bl LI TY OF CONSTRUCTI NG A HAZARDOUS WASTE

LANDFI LL ON-SI TE AT GSST FOR STORAGE OF LAGOON SLUDGES AND AFFECTED

SO LS IS DOUBTFUL. AT GSST, THE LI KELY BUFFER TO RESI DENTI AL DWELLI NGS
WOULD BE APPROXI MATELY 300 FEET, AND THE AVERAGE DEPTH TO THE WATER
TABLE IN THE AREA CHOSEN FOR THE ON-SI TE LANDFI LL IS APPROXI MATELY 5 TO
25 FEET BELOW LAND SURFACE. THESE TWO FACTORS MAKE THE ACCEPTABI LI TY OF
| NSTALLI NG A LANDFI LL FACILITY AT THE GSST SI TE DOUBTFUL.

TOTAL CAPI TAL COSTS OF THI' S ALTERNATI VE ARE $5, 888, 000 W TH ANNUAL



MONI TORI NG COSTS OF $69, 500. THE ESTI MATED PRESENT- WORTH COST OF
ALTERNATIVE 6 | S $7, 000, 000.

ALTERNATI VE 7 - TREATMENT AND ON- SI TE DI SPOSAL OF SO LS
1
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AND SLUDGES

ALTERNATI VE 7 CONSI STS OF EXCAVATI ON OF AFFECTED SOLI D MATERI ALS AS
DESCRI BED | N ALTERNATI VE 4; TREATMENT OF AFFECTED SOLI D MATERI ALS USI NG
El THER VI TRI FI CATI ON, SO L WASHI NG, OR STABI LI ZATI ON; AND BACKFI LLI NG OF
TREATED RESI DUALS | NTO THE EXCAVATI ONS.

THE FOLLOW NG THREE PROCESS OPTI ONS WERE DEVELOPED AND SELECTED BASED ON
COMMERCI AL AVAI LABI LI TY AND/ OR A HI STORY OF PRI OR APPLI CATION TO SIM LAR
METAL- BEARI NG WASTES:

OPTI ON 7A: THERMAL TREATMENT - VI TRI FI CATI ON
OPTI ON 7B: PHYSI CAL SEPARATI ON - SO L WASHI NG
OPTI ON 7C. PHYSI CAL STABI LI ZATI ON - SOLI DI FI CATI ON/ FI XATI ON

FOR THE SOLI D WASTE MATERI ALS, THE FI RST STEP IN THI S ALTERNATI VE WOULD
I NCLUDE THE EXCAVATI ON OF SLUDGE AND AFFECTED SO LS HAVI NG WASTE

CONSTI TUENT CONCENTRATI ONS EXCEEDI NG SO L TARGET CONCENTRATI ONS.

FOLLOW NG EXCAVATI ON, THE AFFECTED MATERI ALS WOULD BE TEMPORARI LY
STOCKPI LED FOR PROCESSI NG PRI OR TO TREATMENT. THE SOLI D WASTE MATERI AL
REQUI R NG TREATMENT IS ESTI MATED TO CONSI ST OF APPROXI MATELY 22, 400

I N- PLACE CUBI C YARDS (28,000 LOOSE CUBI C YARDS) OF AFFECTED SO L AND
SLUDGE. A SAMPLI NG PROGRAM WOULD BE CONDUCTED PRI OR TO EXCAVATI ON TO
DETERM NE THE ACTUAL VOLUMES OF SURFACE SO LS AND OVERBURDEN REQUI RI NG
REMEDI AL ACTI ON. TREATMENT OF SO LS AND SLUDGE WOULD BE REQUI RED TO
MEET THE LIM TS | MPOSED BY THE RCRA LAND DI SPOSAL RESTRI CTI ONS. TREATED
SOLI DS WOULD BE DI SPOSED OF BY BACKFI LLI NG THE EXCAVATI ONS. A ONE- FOOT
LAYER OF UNAFFECTED NATIVE SO L, AND A SI X-1 NCH LAYER OF TOPSO L WOULD
BE PLACED ON TOP OF THE TREATED RESI DUALS. THE TOPSO L WOULD BE SOWN
W TH SHALLOW ROOTED GRASSES TO M NI M ZE EROCSI ON.

OPTI ON 7A: THERMAL TREATMENT - VI TRI FI CATI ON

THI'S OPTION | NCLUDES THE USE OF A TRANSPORTABLE VI TRI FI CATI ON UNI T THAT
WOULD BE LOCATED AT THE SI TE BY A COMVERCI AL VENDOR. THE UNIT WOULD BE
REQUI RED TO MEET THE SUBSTANTI VE REQUI REMENTS OF ALL APPLI CABLE FEDERAL
OR STATE PERM T CONDI TIONS. THI S SYSTEM WOULD CONSI ST OF THE FOLLOW NG
UNI T OPERATI ONS:

MATERI AL PREPROCESSI NG/ SORTI NG

VI TRI FI CATION UNI' T

HOOD FOR COLLECTI NG GASES AND FUMES
SCRUBBER WATER TREATMENT

E I

MOBI LI ZATI ON AND STARTUP OF THI' S SYSTEM MAY REQUI RE MORE THAN TWO YEARS.
STARTUP TESTI NG OF THE SYSTEM PRI OR TO FULL- SCALE OPERATI ON MAY ALSO



REQUI RE SEVERAL MONTHS TO COVPLETE. ASSUM NG AN OPERATI ON CF 10 HOURS
PER DAY, 5 DAYS PER VEEEK, VI TRI FI CATION OF 22,400 CUBI C YARDS WOULD
REQUI RE APPROXI MATELY 130 WEEKS OF OPERATI ON.

1
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THE VI TRI FI CATI ON PROCESS HAS DEMONSTRATED LI M TED SUCCESS W TH THE MORE
VOLATI LE METALS, SUCH AS ARSENI C, CADM UM LEAD AND MERCURY. ARSEN C
AND CADM UM VEERE | DENTI FI ED | N SI GNI FI CANT QUANTI TI ES AT THE SI TE BY THE
Rl . VI TRI FI CATI ON TECHNOLOGY HAS PROVEN THAT 85-90 PERCENT OF THE
ARSENI C AND 50- 60 PERCENT OF THE CADM UM CAN BE RETAI NED I N THE

VI TRI FI ED MONCLI TH.  THE VI TRI FI CATI ON SYSTEM WOULD BE EQUI PPED W TH AN
Al R SCRUBBER SYSTEM TO REDUCE THE EM SSI ON OF THESE METALS I N THE
EXHAUST GASES. STATE TOXI CS REQUI REMENTS WOULD HAVE TO BE MET BY

EM SSI ONS FROM THE VI TRI FI CATI ON PROCESS.

OPTI ON 7B: PHYSI CAL SEPARATI ON - SO L WASHI NG

SO L WASHING | S A BATCH PROCESS I N WHI CH SO LS OR SLUDGES ARE THOROUGHLY
M XED W TH SUCCESSI VE RI NSE SOLUTI ONS FORMULATED TO REMOVE AMENABLE
FRACTI ONS OF WASTE CONSTI TUENTS FROM THE SO LS AND | NERT PARTI CLES.

ACI D RINSES ARE FREQUENTLY USED TO SCOLUBI LI ZE METALS, TRANSFERRI NG THE
METALS FROM A SOLI D OR SORBED STATE TO AN AQUEQUS PHASE. THE AQUEOUS
PHASE | S THEN SEPARATED FROM THE SOLI D MATRI X BY DECANTI NG. THE RI NSATE
FROM THI' S STEP IS THEN TREATED USI NG CONVENTI ONAL WASTEWATER TECHNOLOGY
FOR METALS REMOVAL, SUCH AS PS ADJUSTMENT, FLOCCULATI ON, CLARI FI CATI ON,
AND DEWATERI NG. A SO L WASHI NG SYSTEM WOULD CONSI ST OF THE FOLLOW NG
UNI T OPERATI ONS:

MATERI AL PROCESSI NG SORTI NG

REAGENT STORAGE

SOLI DS M XI NG

SOLI DS REACTI ON

DECANTI NG AND SOLI DS WASHI NG

REAGENT RECYCLI NG AND RECONDI Tl ONI NG

E o N

PROCESS WASTEWATERS WOULD BE TEMPORARI LY STORED I N ON-SI TE TANKS UNTI L
RECYCLED. WASTEWATER SLUDGES WOULD BE DEWATERED AND STOCKPI LED.
DEWATERED SLUDGES WOULD BE TRANSPORTED TO A RCRA - APPROVED FACI LITY FOR
TREATMENT AND LANDFI LL DI SPOSAL | N THE EVENT WASTE CHARACTERI ZATI ON OF
THE SLUDGE MATERI ALS | NDI CATE THEY ARE A CHARACTERI STI C HAZARDOUS WASTE.
FOR 22, 400 CUBI C YARDS OF AFFECTED SOLIDS, A SO L WASH NG OPERATI ON OF
10 HOURS PER DAY, 5 DAYS PER WEEK WOULD REQUI RE 55 WEEKS OF OPERATI ON.

OPTI ON 7C. PHYSI CAL STABI LI ZATI ON - SOLI DI FI CATI ON/ FI XATI ON

PHYSI CAL STABI LI ZATION IS A REMEDI ATI ON TECHNOLOGY FREQUENTLY USED FOR
AFFECTED SO L AND SLUDGE. NEW RCRA RESTRI CTI ONS BANNI NG LAND DI SPOSAL
OF HAZARDOUS WASTES RECOMMEND STABI LI ZATI ON, SCLI DI FI CATI ON, AND/ OR

FI XATION FOR A MAJORITY OF THE CHARACTERI STI C HAZARDOUS WASTES. THI' S
TREATMENT WOULD TEND TO REDUCE THE MOBI LI TY OF WASTE CONSTI TUENTS BY

BI NDI NG THE SO L OR SLUDGE | NTO A STABLE, OFTEN SOLI D, MATRI X THAT WOULD



1

RESI ST LEACHI NG.  SOLI DI FI CATI ON RESULTS I N THE FORVMATI ON OF A LOW
PERMEABI LI TY MONOLI TH.  THI'S SCLI D MONCLI TH | S PREFERABLE TO STABI LI ZED,
SA L- LI KE WASTE WHEN ROUTI NE ACCESS TO THE TREATED WASTE | S PREDI CTED.
A SOLI DI FI CATI ON TREATMENT SYSTEM WOULD CONSI ST OF THE FOLLOA NG UNI T

Order number 940620-103843- ROD -001-001

page 3469 set 4 with 100 of 100 itemns
OPERATI ONS:

* MATERI AL PROCESSI NG SORTI NG
* SETTI NG AGENT STORAGE
* PUGM LL M XI NG

THE EFFECTI VENESS OF SOLI DI FI CATI ON HAS BEEN DEMONSTRATED AT MANY CERCLA
SITES FOR A WDE VARI ETY OF | NORGANI C ANALYTES. VENDORS OF

SCLI DI FI CATI ON PROCESSES HAVE | NDI CATED THAT AVAI LABLE ANALYTI CAL DATA
FROM THE GSST SI TE | NDI CATE THAT POTENTI AL | NTERFERENCES W TH

TRADI TI ONAL STABI LI ZATI ON SOLI DI FI CATI ON AGENTS ARE NOT PRESENT I N
SUFFI CI ENT QUANTI TI ES TO | MPACT TREATMENT PERFORMANCE LEACH TESTI NG OF
TREATABI LI TY SAMPLES OF SLUDGE FROM THE GSST SI TE WAS CONDUCTED TO
DETERM NE THE FEASI BI LI TY OF PROVI DI NG A STABI LI ZED WASTE EXHI Bl TI NG
ACCEPTABLE QUANTI TI ES AND CONCENTRATI ONS OF LEACHATE UNDER TEST

CONDI TI ONS. TCLP ANALYSES OF SOLI DI FI ED SLUDGE | NDI CATE THAT

SCOLI DI FI CATI ON W TH PORTLAND CEMENT | S SUFFI Cl ENT OVER A RANGE OF M X
RATI OS TO PREVENT THE GENERATI ON OF LEACHATE EXCEEDI NG HAZARDOUS WASTE
LIMTS. COWPRESSI VE STRENGTH TESTI NG SUGGESTS THAT THI S SOLI DI FI ED
MATERI AL W LL HAVE ACCEPTABLE CGEOTECHNI CAL CHARACTERI STI CS.

THE EQUI PMENT REQUI RED FOR SOLI DI FI CATI ON WOULD BE SI M LAR TO THAT USED
FOR CEMENT M XING. THE TREATED MATERI AL WOULD BE TRANSPORTED BACK TO
THE EXCAVATI ON FOR DI SPOSAL AND CURI NG.  ASSUM NG AN AVERAGE THROUGHPUT
OF 25 CuBI C YARDS PER HOUR AND AN OPERATI ON OF 10 HOURS PER DAY, 5 DAYS
PER WVEEK, SOLI DI FI CATI ON WOULD REQUI RE APPROXI MATELY 25 WEEKS OF
OPERATI ON.

CHEM CAL- SPECI FI C ARARS ARE TRI GGERED BY THE ACTI ON- SPECI FI C ARARS FOR
LAND DI SPOSAL ONCE THE AFFECTED SO LS AND SLUDGE ARE EXCAVATED. THE
PRI MARY PERFORMANCE STANDARDS FOR THE TECHNOLOG ES ANALYZED FOR THI S
ALTERNATI VE ARE THOSE | MPOSED BY THE LDRS FOR WASTE CHARACTERI STI CS
EXHI Bl TED BY TCLP ANALYSI S OF THE EXCAVATED MATERI ALS. HOWEVER, ANY
STABI LI ZED/ SOLI DI FI ED SO LS AND SLUDGES WHI CH ARE REPLACED ON- SI TE MUST
ALSO NOT RESULT | N EXCEEDANCES OF HEALTH BASED LEVELS FOR THOSE

CONSTI TUENTS ESTABLI SHED AS REMEDI AL ACTI ON TARGET LEVELS

(SEE TABLE 18). RESULTS OF TREATABILITY STUDIES WLL BE REVI EMED DURI NG
REMEDI AL DESI GN TO ASSURE THE REMEDY | S PROTECTI VE OF HUMAN HEALTH AND
THE ENVI RONMENT. FOR THE CONSTI TUENTS OF CONCERN, LDR CONCENTRATI ON-
BASED STANDARDS FOR THE STABI LI ZED/ SOLI DI FI ED SO LS AND SLUDGE MJST BY
MET PRI OR TO DI SPOCSAL. LOCATI ON- SPECI FI C ARARS FOR SO LS AND SLUDGE

W LL BE ATTAI NED. TCLP ANALYSES OF SLUDGE AND AFFECTED SO LS FROM THE
GSST WASTE MANAGEMENT AREA | NDI CATE THAT CADM UM MAY REQUI RE TREATMENT
TO MEET THE LDR STANDARD OF 1.0 ML IN THE EXTRACT. STABILIZATION IS
THE BDAT SPECI FI ED FOR CADM UM ONCE THE LDR STANDARDS ARE MET, THERE
ARE NO ARARS FOR BACKFI LLI NG THE TREATED RESI DUALS OTHER THAN LOCAL



ORDI NANCES FOR ERCSI ON CONTROL. BACKFI LLED AREAS W LL BE MANAGED TO
COWPLY W TH THESE ORDI NANCES. SURFACE WATER I N THE LAGOONS W LL BE
COLLECTED AND DI SCHARGED TO THE LOCAL SEVER AUTHORI TY FOR TREATMENT AND
W LL ATTAI N SURFACE WATER ARARS.

1

Order number 940620-103843- ROD -001-001
page 3470 set 4 with 100 of 100 itemns

EACH OF THE THREE POTENTI AL TREATMENT OPTI ONS PRESENTED UNDER THI S
ALTERNATI VE HAS BEEN SHOWN TO BE EFFECTI VE | N REDUCI NG AT LEAST ONE OF
THE THREE WASTE CHARACTERI STICS: TOXICI TY, MOBILITY, OR VOLUME, FOR ONE
OR MORE OF THE SI TE CONSTI TUENTS OF CONCERN. THI'S COVBI NATI ON OF WASTE
TREATMENT AND CAPPI NG THE BACKFI LLED RESI DUALS WTH A SO L AND

VEGETATI VE COVER MEETS THE EPA' S CRI TERI A OF PERMANENT REMEDI ES THAT
PROVI DE FOR PROTECTI ON OF HUMAN HEALTH AND 1 THE ENVI RONMENT. THE

| NCREMENTAL RI SK AFTER | MPLEMENTATI ON OF ANY OF THESE TREATMENT OPTI ONS
WOULD BE 2 X (10-5) FOR CARCI NOGENI C CONSTI TUENTS AND 0. 17 FOR THE
HAZARD | NDEX. BOTH ARE W THI N ACCEPTED EPA GUI DELI NES FOR RI SK
EXPOSURE.

BECAUSE THESE ALTERNATI VES W LL RESULT | N TREATED HAZARDOUS SUBSTANCES
REMAI NI NG ON-SI TE, A REVIEWW LL BE CONDUCTED W THI N FI VE YEARS AFTER
COVMENCEMENT OF REMEDI AL ACTION AT THE SITE. THE FI VE- YEAR REVI EW W LL
BE CONDUCTED TO ENSURE THAT THE ALTERNATI VES DESCRI BED UNDER THI S

SECTI ON CONTI NUE TO PROVI DE ADEQUATE PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONVENT AND TO EVALUATE | F FEDERAL AND STATE CLEANUP STANDARDS ARE
STI LL ADEQUATE AND PROTECTI VE.

ESTI MATED PRESENT- WORTH COSTS ARE AS FOLLOWS:

OPTI ON 7A: TOTAL CAPI TAL COSTS $18, 360, 000
PRESENT WORTH, 30- YEAR O&M $991, 500
TOTAL PRESENT WORTH $19, 351, 500
OPTI ON 7B: TOTAL CAPI TAL COSTS $12, 800, 000
PRESENT WORTH, 30- YEAR O&M $991, 500
TOTAL PRESENT WORTH $13, 791, 500
OPTI ON 7C. TOTAL CAPI TAL COSTS $3, 537, 500
PRESENT WORTH, 30- YEAR O&M $991, 500
TOTAL PRESENT WORTH $4, 529, 000

ALTERNATIVE 8 - IN SI TU TREATMENT OF SO LS AND SLUDGES

ALTERNATI VE 8 CONSI STS OF TREATMENT OF AFFECTED SO LS AND SLUDGE I N
PLACE, OR IN SITU.  AFFECTED SO LS LOCATED OUTSI DE OF THE WASTE
MANAGEMENT AREA ( TRUCK TURNAROUND AREA AND DRAI NAGE SWALE AREA) WOULD BE
CONSOLI DATED TO LAGOON NO. 4 I N THE WASTE MANAGEMENT AREA PRI CR TO
TREATMENT. FOLLOW NG TREATMENT, | NDI VI DUAL TREATMENT ZONES W LL BE
COVERED W TH ONE FOOT OF CLEAN SO L AND SOMN W TH SHALLOW ROOTED GRASSES
TO M N M ZE ERCSI ON. THREE PROCESS OPTI ONS WERE SELECTED BASED ON
COMMERCI AL AVAI LABI LI TY AND/ OR HI STORY OF PRI OR APPLI CATI ON FOR

| NORGANI C WASTES:
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OPTI ON 8A: THERMAL TREATMENT - I N SITU VI TRI FI CATI ON
OPTI ON 8B: PHYSI CAL STABI LI ZATION - I N SI TU SCLI DI FI CATI ON
OPTI ON 8C: PHYSI CAL STABI LI ZATION - I N SI TU PRECI PI TATI ON

Order number 940620-103843- ROD -001-001

page 3471 set 4 with 100 of 100 itemns

THE SURFACE SO L REMEDI AL ACTI ON TARGET CONCENTRATI ONS WOULD BE USED TO
DETERM NE THE TREATMENT BOUNDARI ES FOR SURFACE SO LS. TREATED SCLI DS
WOULD REMAIN IN PLACE. A SIX-1NCH LAYER OF CLEAN TOPSO L, AND A

SI X-1 NCH LAYER OF UNAFFECTED NATI VE SO LS WOULD BE PLACED ON TOP OF THE
RESI DUALS. THE TOP SO L WOULD BE SOMN W TH SHALLOW ROOTED GRASSES TO
M NI M ZE EROSI ON.

OPTI ON 8A: THERMAL TREATMENT - I N SITU VI TRI FI CATI ON

THE IN SI TU VI TRI FI CATI ON SYSTEM WOULD CONSI ST OF THE FOLLOW NG UNI T
OPERATI ONS:

* VI TRI FI CATION UNI' T
* HOOD FOR COLLECTI NG GASES AND FUMES
* SCRUBBER WATER TREATMENT

THE I N SI TU VI TRI FI CATI ON PROCESS HAS EXHI BI TED A HI GHER RATE OF SUCCESS
I N CAPTURI NG VOLATI LE METALS THAN THE ABOVE- GROUND PROCESS. AS
TEMPERATURES | N THE TREATMENT ZONES EXCEED THE MELTI NG TEMPERATURE OF
THE SO L, THE MOLTEN SO L TENDS TO ENTRAIN MANY OF THE MORE VOLATI LE
METALS, SUCH AS LEAD AND CADM UM

MOBI LI ZATI ON AND STARTUP MAY REQUI RE | N EXCESS OF TWO YEARS DUE TO THE
LACK OF COMMERCI ALLY AVAI LABLE TREATMENT UNI TS FOR VI TRI FI CATI ON.
STARTUP TESTS REQUI RED PRI OR TO OPERATI ON MAY REQUI RE SEVERAL ADDI TI ONAL
MONTHS. THROUGHPUT FOR VI TRI FI CATION IS SLI GHTLY LOWER FOR IN SITU
MATERI ALS THAN FOR EXCAVATED MATERI ALS BECAUSE THE EQUI PMENT MJST BE
RELOCATED AFTER EACH I N SI TU VI TRI FI CATI ON CYCLE. ASSUM NG AN OPERATI ON
OF 10 HOURS PER DAY, 5 DAYS PER VEEK, IN SITU VI TRI FI CATI ON OF 22, 400
CUBI C YARDS WOULD REQUI RE OVER 200 WEEKS OF OPERATI ON.

OPTI ON 8B: PHYSI CAL SOLI DI FI CATION - I N SITU SOLI DI FI CATI ON

THI'S OPTION | NCLUDES THE USE OF DEEP SO L M XI NG EQUI PMENT THAT DELI VERS
SCOLI DI FI CATI ON REAGENTS TO THE AFFECTED SOLI DS DURI NG M XI NG OPERATI ONS.
THE PROCESS | NVOLVES AUGERI NG | NTO THE AFFECTED SOLI DS TO THE DESI RED
DEPTH USI NG HOLLOW STEM AUGERS. TREATMENT AGENTS ARE | NJECTED | NTO THE
DI STURBED MATRI X THROUGH JETS CONSTRUCTED | N THE AUGER BLADES. THI'S
SYSTEM WOULD CONSI ST OF THE FOLLOW NG UNI T OPERATI ONS:

* DRI LL ASSEMBLY
* REAGENT CONTAI NERS AND FEED SYSTEMS

DRI LLI NG DEPTHS ARE LI M TED, BUT DEPTHS UP TO 30 FEET ARE REPORTEDLY
ATTAI NABLE. TREATMENT DURATI ON W LL VARY BY DEPTH AND BY THE AMOUNT OF
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M XI NG REQUI RED TO ENSURE ADEQUATE SOLI DI FI CATI ON. TREATABI LI TY STUDI ES
WOULD BE NECESSARY DURI NG THE REMEDI AL DESI GN PHASE TO SELECT THE

OPTI MAL REAGENT COWPOSI TI ON AND FORM  TESTI NG OF THE SOLI DI FI ED
TREATMENT ZONES WOULD ALSO BE NECESSARY TO ENSURE THAT PERFORMANCE
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REQUI REMENTS ARE BEI NG MET.
OPTI ON 8C: PHYSI CAL STABI LI ZATION - I N SI TU PRECI PI TATI ON

THI'S OPTI ON | NCLUDES THE ADDI TI ON OF A PRECI PI TATI ON AGENT TO THE
AFFECTED SCLI DS TO BI ND THE | NORGANI CS AND REDUCE MOBI LI TY. REAGENTS
ARE ADDED TO THE SO LS IN SI TU AND ALLONED TO PERCOLATE W THOUT
PRESSURE. A PHYSI CAL STABI LI ZATI ON SYSTEM WOULD CONSI ST OF THE
FOLLOW NG UNI T OPERATI ONS:

* REAGENT M X TANK
* REAGENT DELI VERY SYSTEM

THE EXPECTED EFFI Cl ENCY FOR THIS OPTION IS SI TE-SPECI FI C.  TREATABI LI TY
STUDI ES ARE NECESSARY FOR EVALUATION OF IN SI TU PRECI PI TATION PRIOR TO
REMEDI AL ACTION. I N ADDI TI ON TO EVALUATI NG THE PARAMETER- SPECI FI C
EFFECTI VENESS OF THE TREATMENT PROCESS, THE TREATABI LI TY STUDY WOULD
FOCUS ON SUCH PHYSI CAL PROPERTI ES AS SO L PERMEABI LI TY AND GRAI N- SI ZE
DI STRI BUTI ON.

ACCORDI NG TO EPA GUI DANCE ON THE APPLI CABI LI TY OF LDRS TO CERCLA
RESPONSE ACTI ONS, CONSOLI DATI ON OF THE SURFACE SO LS FOR TREATMENT W TH
IN SI TU WASTES W LL NOT REQUI RE A WAI VER FOR THE RCRA LAND DI SPOSAL
RESTRI CTI ONS. THE LDRS W LL BE MET BY TREATMENT OF THE CONSOLI DATED
SURFACE SO LS IN THI S ALTERNATI VE. SURFACE WATER | N THE LAGOONS W LL BE
COLLECTED AND DI SCHARGED TO THE LOCAL SEVER AUTHORI TY FOR TREATMENT AND
W LL ATTAI N SURFACE WATER ARARS. A PORTI ON OF THE LAGOON WATER MAY BE
USED AS AN | NGREDI ENT OF THE SCLI DI FI CATI ON PROCESS.

THE M NIl MUM LEVEL OVERALL PROTECTI ON PROVI DED BY IN SITU

SOLIDIFICATION IS 1 X (10-5) FOR THE LI FETI ME EXCESS CANCER RI SK AND
0.17 FOR THE HAZARD | NDEX. @ THE ADDI TI ONAL PROTECTI ON OFFERED BY

STABI LI ZATI ON/ SOLI DI FI CATI ON | S FURTHER ENHANCED BY THE SHORT- TERM
PROTECTI VENESS GAlI NED FROM TREATMENT W THOUT EXCAVATI ON OF WASTE

MATERI ALS.  FURTHERMORE, THE RI SK OF POTENTI AL RELEASES OFF- SI TE DURI NG
TRANSPORTATI ON TO, AND DI SPOSAL AT, A TSD FACILITY WLL BE ELI M NATED BY
THI S ALTERNATI VE.

BECAUSE THESE ALTERNATI VES RESULT | N TREATED HAZARDOUS MATERI ALS
REMAI NI NG ON-SI TE, A REVIEWW LL BE CONDUCTED W THI N FI VE YEARS AFTER
COVMENCEMENT OF REMEDI AL ACTION AT THE SITE. TH' S REVIEWW LL BE
CONDUCTED TO ENSURE THAT THE ALTERNATI VES DI SCUSSED ABOVE REMAI N
EFFECTI VE | N PROTECTI NG HUMAN HEALTH AND THE ENVI RONMENT.

ESTI MATED PRESENT- WORTH COSTS ARE AS FOLLOWS:
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OPTI ON 8A: TOTAL CAPI TAL COSTS $12, 219, 000

PRESENT WORTH, 30- YEAR O&M = $991, 500
TOTAL PRESENT WORTH = $13, 210, 500
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OPTI ON 8B: TOTAL CAPI TAL COSTS = $3, 089, 107

PRESENT WORTH, 30- YEAR O&M = $991, 500

TOTAL PRESENT WORTH = $4, 080, 607

OPTI ON 8C: TOTAL CAPI TAL COSTS = $3, 314, 807

PRESENT WORTH, 30- YEAR O&M = $991, 500

TOTAL PRESENT WORTH = $4, 306, 307

SCREENI NG OF REMEDI AL ALTERNATI VES

PRI OR TO THE DETAI LED ANALYSI S OF ALTERNATIVES IN PHASE |11 OF THE FS,

THE ElI GHT ALTERNATI VES PRESENTED I N THI S SECTI ON WERE SCREENED TO

ELI M NATE ALTERNATI VES THAT WERE | NAPPROPRI ATE, NOT | MPLEMENTABLE, OR
CLEARLY NOT COST- EFFECTI VE. THE FOLLOW NG DI SCUSSI ON PROVI DES THE
RATI ONALE FOR ELI M NATI NG ALTERNATI VES 6, 7A, 79, 8A, AND 8C PRICR TO
THE DETAI LED AND COMPARATI VE ANALYSI S OF ALTERNATIVES IN PHASE 11 OF
THE FS.

ALTERNATI VE 6, STABI LI ZATI ON AND ON- SI TE DI SPOSAL OF SOLI DS, WAS NOT
RETAI NED FOR FURTHER CONSI DERATI ON. THE ADM NI STRATI VE FEASI BI LI TY OF
SI TI NG A HAZARDOUS WASTE LANDFI LL AT THE SITE IS VERY DOUBTFUL DUE TO
COVMUNI TY ACCEPTANCE AND VARI OUS TECHNI CAL COWPLI CATI ONS. NEI THER THE
VOLUME NOR TOXI CI TY OF AFFECTED SOLI DS WOULD BE REDUCED BY THE

| MPLEMENTATI ON OF THI S ALTERNATI VE. MOBI LI TY WOULD BE REDUCED I N A
PROPERLY- CONSTRUCTED LANDFI LL, BUT LONG TERM MAI NTENANCE WOULD BE
ESSENTI AL FOR PROTECTI ON OF THE ENVI RONMENT.

ALTERNATI VE 7, OPTION 7A, THERMAL TREATMENT (VI TRI FI CATI ON) AND ON- SI TE
DI SPOSAL OF SOLIDS, WAS NOT RETAI NED FOR FURTHER CONSI DERATION. THI' S
OPTI ON' S TECHNI CAL FEASI BI LI TY HAS NOT BEEN WELL DEMONSTRATED FOR
METAL- BEARI NG SO LS AND SLUDGES. THE PROCESS |11 DCOES NOT APPEAR
CAPABLE OF TREATI NG VOLATI LE METALS, SUCH AS ARSENI C AND CADM UM  THE
LEVEL OF RI SK REDUCTI ON ASSOCI ATED W TH THI S OPTI ON CAN BE ACHI EVED BY
OTHER REMEDI AL ALTERNATI VES I N A MORE COST- EFFECTI VE MANNER.

ALTERNATI VE 7, OPTION 7B, PHYSI CAL SEPARATI ON (SO L WASHI NG AND

ON- SI TE DI SPOSAL OF SOLI DS, WAS NOT RETAI NED FOR FURTHER CONSI DERATI ON.
THI'S OPTI ON WOULD REDUCE WASTE CONSTI TUENT CONCENTRATIONS IN SOLID
MATERI ALS. | TS TECHNI CAL FEASI BI LI TY HAS BEEN DEMONSTRATED FOR MANY OF
THE | DENTI FI ED WASTE CONSTI TUENTS. | T MAY PROVI DE AN EFFECTI VE MEANS OF
REDUCI NG TOXI CI TY AND VOLUME. TREATABI LI TY TESTI NG WOULD BE REQUI RED.
HOWEVER, WASHI NG SLUDGES QUANTI TI ES OF HAZARDOUS WASTEWATER THAT REQUI RE
GENERATES LARGE FURTHER TREATMENT PRI OR TO DI SPOSAL. " TREATI NG SLUDGES
TO GENERATE SLUDGES" WAS NOT CONSI DERED PRACTI CAL AND THEREFORE, NOT
RETAI NED FOR FURTHER CONSI DERATI ON.
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ALTERNATI VE 8, OPTION 8A, IN SI TU THERMAL TREATMENT (VI TRI FI CATI ON), WAS
NOT RETAI NED FOR FURTHER CONSI DERATI ON. THI S OPTI ON'S TECHNI CAL

FEASI Bl LI TY HAS NOT BEEN DEMONSTRATED IN THE FI ELD. THE LEVEL OF RI SK
REDUCTI ON ASSOCI ATED WTH THI'S OPTI ON CAN BE ACHI EVED BY OTHER REMEDI AL
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ALTERNATI VES I N A MORE COST- EFFECTI VE MANNER.

ALTERNATI VE 8, OPTION 8C, I N SITU PHYSI CAL STABI LI ZATI ON

(PRECI PI TATI ON), WAS ELI M NATED FOR DETAI LED EVALUATI ON. THE

EFFECTI VENESS OF THI S ALTERNATI VE | S QUESTI ONABLE AT THE GSST SI TE
BECAUSE OF THE UNCERTAI NTY OF CONTACT BETWEEN WASTE CONSTI TUENTS AND

PRECI PI TATI ON AGENTS. NOT ENOUGH |'S KNOWN ABOUT THE LONG TERM
EFFECTI VENESS OF PRECI PI TATI ON TO JUSTI FY ADDI TI ONAL CONSI DERATI ON.

#SCAA

SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

DURI NG PHASE 111 OF THE FS, THE ALTERNATI VES RETAI NED FOR FURTHER

CONSI DERATI ON AND DESCRI BED I N SECTI ON 7.0 WERE ANALYZED | N DETAIL USI NG
THE NI NE EVALUATI ON CRI TERIA. A COVPARATI VE ANALYSI S WAS CONDUCTED TO
DETERM NE WHI CH ALTERNATI VE PROVI DES THE BEST BALANCE OF TRADEOFFS W TH
RESPECT TO THE FOLLOW NG NI NE CRI TERI A:

THRESHOLD CRI TERI A

1) OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT;

2) COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
( ARARS) ;

PRI MARY BALANCI NG CRI TERI A -

3) LONG TERM EFFECTI VENESS AND PERMANENCE;

4) REDUCTI ON OF TOXI CI TY, NMOBILITY, AND VOLUME;
5) SHORT- TERM EFFECTI VENESS;

6) | MPLEMENTABI LI TY;

7) COST;

MODI FYI NG CRI TERI A -

8) STATE/ SUPPORT AGENCY ACCEPTANCE, AND;

9) COMMUNI TY ACCEPTANCE.

TABLE 16 PROVI DES A SUMMARY OF THE COMPARATI VE ANALYSI S OF ALTERNATI VES
FOR THE GOLDEN STRI P SEPTIC TANK SITE. THE | NFORMATI ON PRESENTED | N
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TABLE 16 |'S PRESENTED TO PROVI DE A SI TE- SPECI FI C COVPARI SON BETVEEEN
ALTERNATI VES W TH RESPECT TO THE THRESHOLD AND PRI MARY BALANCI NG
CRITERIA. TO THE EXTENT THAT DI FFERENTI ATI ON | S POSSI BLE BETVEEN

REMEDI AL MEASURES, THE ALTERNATI VES ARE RANKED ACCORDI NG TO THE RELATI VE
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DEGREE TO WHI CH EACH SATI SFIES THE CRI TERIA. WHERE THE BENEFI TS OF ONE
ALTERNATI VE ARE SI M LAR TO THOSE OF ANOTHER, THE ALTERNATI VES ARE

ASSI GNED THE SAME NUMERI C VALUE. THE NUMBERS LI STED I N THE LAST ROW ARE
CUMULATI VE SCORES OF THE RANKI NGS FOR EACH ALTERNATI VE. THESE NUMBERS
ARE SUMMED TO SHOW THE DEGREE OF RELATI VE COWVPLI ANCE W TH THE SEVEN
THRESHOLD AND PRI MARY BALANCI NG CRI TERI A.  THE RANKI NG SYSTEM | S

DESI GNED SO THAT THE ALTERNATIVE W TH THE LOWEST SCORE PROVI DES THE
GREATEST DEGREE OF COWPLI ANCE W TH THE SEVEN CRI TERIA. THE SUMMARY OF
ALTERNATI VE COSTS IS PROVIDED I N TABLE 17.

DI SCUSSI ON OF THE RELATI VE PERFORMANCE OF THE ALTERNATI VES W TH RESPECT
TO THE NINE CRITERI A |'S | NCLUDED BELOW

OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

THI'S CRI TERI ON ADDRESSES WHETHER A REMEDY PROVI DES ADEQUATE PROTECTI ON
AND DESCRI BES HOW Rl SKS POSED THROUGH EACH PATHWAY ARE ELI M NATED,
REDUCED, OR CONTROLLED THROUGH TREATMENT, ENG NEERI NG CONTRCLS, OR

I NSTI TUTI ONAL CONTROLS. EPA HAS ESTABLISHED A LIMT OF 1 X (10-4)

TO 1 X (10-6) AS ACCEPTABLE LIM TS FOR EXCESS LI FETI ME CARCI NOGENI C

RI SKS. EPA HAS ALSO ESTABLI SHED THAT A HAZARD | NDEX RATI NG EXCEEDI NG
1.0 FOR NON- CARCI NOGENI C CONSTI TUENTS SUGGESTS POTENTI AL CONCERN FOR
TOXI C EFFECTS I N SENSI Tl VE PORTI ONS OF THE EXPOSED POPULATI ON.

ALL ALTERNATI VES, EXCEPT ALTERNATIVE 1 (NO ACTI ON), BRI NG THE EXPOSURE
LEVELS FOR CARCI NOGENI C AND NON- CARCI NOGENI C CONSTI TUENTS, W THI N
ACCEPTABLE RI SK RANGES FOR HUMAN HEALTH. ALTERNATI VE 7C,

SOLI DI FI CATI ON FI XATI ON AND ON- SI TE DI SPOSAL OF SO LS AND SLUDGES, AND
ALTERNATI VE 8B, I N SI TU SOLI DI FI CATI ON PROVI DE THE GREATEST DEGREE OF
PROTECTI VENESS OF HUVAN HEALTH AND THE ENVI RONMENT. THE AFFECTED
MATERI ALS WOULD BE SOLI DI FI ED TO | MMOBI LI ZE THE WASTE CONSTI TUENTS,

MAKI NG THE CONSTI TUENTS UNAVAI LABLE FOR M GRATI ON THROUGH ANY PATHWAY.
THE PROTECTI VENESS IS ALSO | NCREASED BY THE " CAPPI NG EFFECT" PROVI DED BY
THE SOLI DI FI ED MATERI ALS OVER THE LESS AFFECTED SUBSO LS CONTAI NI NG
WASTE CONSTI TUENTS. | MPLEMENTATI ON OF THESE ALTERNATI VES WOULD RESULT

I N AN UPPER BOUND EXCESS CANCER RI SK OF 2 X (10-5) AND A HAZARD | NDEX OF
0.17 FOR NON- CARCI NOGENI C EFFECTS.

ALTERNATI VE 4, STABI LI ZATI ON AND OFF-SI TE DI SPOSAL OF SO LS AND SLUDGES,
PROVI DES PERMANENT REMOVAL OF THE AFFECTED MATERI ALS REQUI RI NG REMEDI AL
ACTI ON, BUT THE SHORT- TERM RI SK IS | NCREASED DUE TO THE VOLUME OF TRUCK
TRAFFI C NECESSARY TO TRANSPORT THE MATERI ALS OFF-SI TE. ALTERNATI VES 2,
3 AND 5 ALL PROVI DE THE SAME DEGREE OF PROTECTI ON OF HUMAN HEALTH AND
THE ENVI RONMENT.  CONTAI NVENT ALTERNATI VES PROVI DE SOVE PROTECTI ON TO
THE ENVI RONVENT BY M NI M ZI NG M GRATI ON OF WASTE CONSTI TUENTS DUE TO
ERCSI ON PATHWAYS AND | NFI LTRATI ON OF PRECI PI TATI ON. HOWEVER, THI S



PROTECTI VENESS | S LESS THAN THAT PROVI DED BY THE TREATMENT ALTERNATI VES
7 AND 8.

COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENT
1
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( ARARS)

THI' S CRI TERI ON ADDRESSES WHETHER ALTERNATI VES W LL MEET ALL OF THE ARARS
OF OTHER FEDERAL AND STATE ENVI RONMENTAL LAWS AND/ OR JUSTI FI ES A WAI VER.

ALTERNATI VES 3 THROUGH 8 W LL COVPLY W TH ALL CHEM CAL- SPECI FI C,

LOCATI ON- SPECI FI C, AND ACTI ON- SPECI FI C APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS THROUGH THE RESPECTI VE REMEDI AL ACTI ONS.
ALTERNATI VE 1, NO ACTI ON, AND ALTERNATI VE 2, | NSTI TUTI ONAL CONTROLS DO
NOT COVPLY W TH SURFACE WATER ARARS SI NCE COLLECTI ON AND DI SCHARGE OF

| MPOUNDED SURFACE WATER I N LAGOON NOS. 1 AND 4 IS NOT | NCLUDED AS PART
OF THESE ALTERNATI VES.

LONG- TERM EFFECTI VENESS AND PERMANENCE

THI' S EVALUATI ON CRI TERI ON REFERS TO EXPECTED RESI DUAL RI SK AND THE
ABI LI TY OF THE ALTERNATI VE TO MAI NTAI N RELI ABLE PROTECTI ON OF HUMAN
HEALTH AND THE ENVI RONMENT OVER TI ME, ONCE CLEAN- UP GOALS HAVE BEEN MET.

ALTERNATI VES 4, 7 AND 8 PROVI DE THE GREATEST DEGREE OF LONG TERM
EFFECTI VENESS AND PERMANENCE. ALTERNATIVES 7 AND 8 W LL EFFECTI VELY

| MMOBI LI ZE WASTE CONSTI TUENT SOURCE AREAS, PROVI DI NG LONG TERM

EFFECTI VENESS. ALTERNATIVE 4 W LL REMOVE AND TREAT AFFECTED SO LS AND
SLUDGES THAT EXCEED REMEDI AL ACTI ON TARGET LEVELS AND DI SPOSE OF THE
TREATED RESI DUALS | N AN APPROVED RCRA LANDFI LL. THESE THREE

ALTERNATI VES PROVI DE A GREATER DEGREE OF PERMANENCE THAN THE OTHER
ALTERNATI VES CONSI DERED I N THI S COMPARATI VE ANALYSI S.

ALTERNATI VES 2, 3 AND 5 PROVI DE A LESSER DEGREE OF LONG TERM

EFFECTI VENESS AND PERMANENCE. ALTERNATIVE 5, STABI LI ZATI ON AND OFF- SI TE
DI SPOSAL OF SLUDGE AND CONTAI NMENT OF AFFECTED SO LS, WLL ELI M NATE
CONSTI TUENT SOURCE AREAS, AND W LL CONTRCL DI RECT CONTACT PATHWAYS W TH
RESI DUALS THROUGH CAPPI NG OF AFFECTED SO LS.

ALTERNATI VE 3 W LL PROVI DE GREATER LONG TERM EFFECTI VENESS THAN
ALTERNATI VE 2 BY ELI M NATI NG THE RI SK OF DI RECT CONTACT. HOWEVER,
ALTERNATI VES 2 AND 3 RESULT I N THE MOST- CONCENTRATED SOURCE OF WASTE
CONSTI TUENTS REMAI NI NG ON-SI TE W TH NO TREATMENT.

REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUME

THI'S CRI TERI ON TAKES | NTO ACCOUNT THE ANTI Cl PATED PERFORMANCE OF THE
TREATMENT TECHNOLOGY A REMEDI AL ALTERNATI VE MAY EMPLOY.

ALTERNATI VES 4, 7 AND 8 PROVI DE THE GREATEST DEGREE OF REDUCTI ON I N
TOXICI TY, MOBILITY, OR VOLUME. ALTERNATIVE 4 WLL REDUCE THE MOBI LI TY
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OF BOTH THE EXCAVATED MATERI ALS AND THE REMAI NI NG SO LS. THE

SCLI DI FI CATI ON PROCESS OF ALTERNATIVES 7 AND 8 W LL ADEQUATELY TREAT THE
COCS, RESULTI NG I N A GREAT REDUCTI ON OF MOBILITY AND TOXICI TY OF WASTE
CONSTI TUENTS. ALTERNATI VES 7 AND 8 GREATLY REDUCE THE EXPOSURE
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POTENTI AL OF WASTE CONSTI TUENTS DUE TO SO L AND SLUDGE TREATMENT,

BACKFI LLI NG W TH TREATED SO LS, COVERI NG W TH CLEAN SO LS, ESTABLI SH NG
A VEGETATI VE COVER AND LONG- TERM MONI TORI NG. SOLI DI FI CATION | S

ESTI MATED TO | NCREASE THE TOTAL VOLUME BY 5 TO 50 PERCENT, DEPENDI NG ON
THE TYPE AND QUANTI TY OF ADDI TI VES USED.

ALTERNATIVE 5 WLL REDUCE THE MOBI LI TY OF THE EXCAVATED SLUDGE MATERI AL
BY STABI LI ZATI ON AND THE REMAI NI NG AFFECTED SO LS BY CAPPI NG

ALTERNATI VE 3 ALSO CONSI STS OF CAPPI NG THE ENTI RE WASTE MANAGEMENT AREA.
CAPPI NG WLL M N M ZE | NFI LTRATI ON OF PRECI PI TATI ON AND PREVENT EROCSI ON.
TOXICI TY AND VOLUME MAY BE SLI GHTLY REDUCED OVER TI ME TO THE EXTENT THAT
NATURAL DEGRADATI ON OF ORGANI C CONSTI TUENTS OCCURS. | NSTI TUTI ONAL
CONTROLS ASSOCI ATED W TH ALTERNATI VE 2 REDUCES THE WASTE CHARACTERI STI CS
TO THE SAME DEGREE AS NO ACTI ON.

SHORT- TERM EFFECTI VENESS

ALTERNATI VE 1, NO ACTI ON, PRESENTS NO EFFECT ON THE ENVI RONMENT | N THE
SHORT- TERM AND, THEREFORE, PROVI DES THE GREATEST DEGREE OF SHORT- TERM
EFFECTI VENESS. ALTERNATIVE 2 W LL PROVI DE A DEGREE OF SHORT- TERM
EFFECTI VENESS APPROXI MATELY EQUAL TO ALTERNATI VE 1.

APPROXI MATELY 28, 600 CUBI C YARDS OF MATERI ALS CONTAI NIl NG COCS AT
CONCENTRATI ONS EXCEEDI NG REMEDI AL ACTI ON LEVELS W LL BE EXCAVATED AND
TREATED UNDER ALTERNATIVE 7. SI TE DI STURBANCES DUE TO EXCAVATI ON AND
MATERI AL HANDLI NG ARE EXTENSI VE, BUT MANAGEABLE. DUST EM SSI ONS DURI NG
EXCAVATI ON AND TREATMENT CAN BE EFFECTI VELY CONTROLLED W TH STANDARD
ENG NEERI NG CONTRCLS SUCH AS | NCREASI NG THE MO STURE CONTENT OF THE
MATERI ALS. ALTERNATI VE 8 PROVI DES APPROXI MATELY THE SAME DEGREE OF
SHORT- TERM EFFECTI VENESS OF ALTERNATI VE 7, HOWEVER, FI ELDWORK MAY TAKE
LONGER TO COWPLETE THAN ALTERNATI VE 7.

SI TE DI STURBANCES FOR ALTERNATI VES 3, 4 AND 5 ARE EXTENSI VE DUE TO THE
VOLUME OF TRUCK TRAFFIC. ALTERNATI VE 3 REQUI RES EXTENSI VE TRUCK USAGE
DUE TO THE VOLUME OF CLAY REQUI RED TO CONSTRUCT THE PROTECTI VE CLAY CAP.
SOURCE REMOVAL AND COFF- SI TE DI SPOSAL OF WASTE MATERI AL UNDER ALTERNATI VE
4 WOULD REQUI RE APPROXI MATELY 800-1000 TRUCKLOADS COF STABI LI ZED WASTE AT
20 TONS PER TRUCKLOAD. ALTERNATIVE 5 WOULD POSE SI M LAR TRUCK TRAFFI C
MANAGEMENT PROBLEMS. THE VOLUME OF TRUCK TRAFFI C REQUI RED FOR THESE
THREE ALTERNATI VES SI GNI FI CANTLY REDUCES THE SHORT- TERM EFFECTI VENESS.

| MPLEMENTABI LI TY
THI'S CRI TERI ON REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF

AN ALTERNATI VE, | NCLUDI NG THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES
NEEDED TO | MPLEMENT A PARTI CULAR OPTI ON.



ALTERNATIVES 1 AND 2 ARE EASILY | MPLEMENTED USI NG EXI STI NG TECHNOLOGY.
CONTAI NMENT OF WASTE CONSTI TUENTS UNDER ALTERNATI VE 3 ALSO UTI LI ZES
EXI STI NG TECHNOLOG ES AND DCES NOT REQUI RE THE USAGE OF A TREATMENT,

1
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STORAGE, AND DI SPOSAL FACI LI TY.

THE STABI LI ZATI ON AND SOLI DI FI CATI ON PROCESSES PROPOSED FOR ALTERNATI VES
4 THROUGH 8 HAVE BEEN ROUTI NELY APPLI ED W TH SUCCESSFUL RESULTS TO SO LS
THAT ARE TYPI CAL I N THE PI EDMONT REG ON OF SOUTH CAROLI NA. HOWEVER, THE
I N-SI TU SOLI DI FI CATI ON ( ALTERNATI VE 8) PROCESS HAS NOT BEEN VELL
DEMONSTRATED FOR TYPI CAL SITE SO LS OR FOR THE LARGE AREAS REQUI RI NG
TREATMENT AT THE SI TE. THE MATERI ALS HANDLI NG | SSUES MAY BE SI GNI FI CANT
AT THE GSST SI TE FOR ALTERNATI VES REQUI RI NG DEWATERI NG OF THE SLUDGE.
DEWATERI NG MAY BE COST- EFFECTI VE FOR STABI LI ZATI ON OF THE SLUDGE PRI OR
TO TRANSPORT AND DI SPOSAL ( ALTERNATI VES 4 AND 5), SINCE DEWATERI NG
LONERS THE BULK DENSI TY OF THE STABI LI ZED MATERI ALS. THE SCLI DI FI CATI ON
PROCESSES OF ALTERNATIVES 7 AND 8 MAY ALSO REQUI RE DEWATERI NG OF THE
SLUDGE TO MEET TREATMENT STANDARDS. THE STABI LI ZATI ON AND

SCOLI DI FI CATI ON TREATMENT PROCESSES PROPOSED FOR THE GSST SI TE SHOULD
PROVE TO BE RELI ABLE, BASED ON AVAI LABLE | NFORVATI ON, ALTHOUGH THE

I N-SI TU PROCESS IS MORE LI KELY TO EXPERI ENCE OPERATI ONAL DI FFI CULTI ES.

COSsT

THI'S CRI TERI ON ESTI MATES THE TOTAL COST REQUI RED TO | MPLEMENT AN
ALTERNATI VE AND | NCLUDES THE ESTI MATED CAPI TAL, OPERATI ON AND

MAI NTENANCE (O&M) COSTS, AND PRESENT- WORTH COSTS. TABLE 17 PROVI DES A
COVPARI SON OF COSTS FOR ALL ALTERNATI VES DI SCUSSED IN THI S SECTI ON.

ALTERNATI VES 1 AND 2 PROVI DE REMEDI ES THAT ARE IN THE LOW RANGE, BUT
OFFER NO TREATMENT OF THE SOURCE MATERI AL. THE TREATMENT ALTERNATI VES
(ALTERNATI VES 7 AND 8) PROVI DE REMEDI ES W TH A H GH DEGREE OF PERMANENCE
AT COSTS THAT ARE M D- RANGE FOR THE ALTERNATI VES EVALUATED I N PHASE |11
OF THE FS. CONTAI NMENT ALTERNATI VES ACHI EVE THE SAME LEVEL OF RI SK
REDUCTI ON FOR APPROXI MATELY 40 PERCENT LESS COST, BUT W TH A LESSER
DEGREE OF PERMANENCE. THE SOURCE REMOVAL ALTERNATI VES ( ALTERNATI VES 4
AND 5) ALSO ACHI EVE SUBSTANTI AL RI SK REDUCTI ON | N TERM5S OF FUTURE
EXPOSURE TO WASTE CONSTI TUENTS, BUT THE SHORT- TERM RI SKS ARE GREATER
THAN FOR THE OTHER ALTERNATI VES, AND THE COSTS ARE S| GNI FI CANTLY HI GHER.

STATE/ SUPPORT AGENCY ACCEPTANCE

THE SOUTH CARCLI NA DEPARTMENT OF HEALTH AND ENVI RONMENTAL CONTROL
(SCDHEC) HAS BEEN ACTI VELY I NVOLVED I N THE RI/FS AND THE REMEDY

SELECTI ON PROCESS AT THE GOLDEN STRI P SEPTI C TANK SITE. SCDHEC PROVI DED
VALUABLE | NPUT DURI NG THE FI NALI ZATI ON OF THE RI/FS DOCUMENT AND THE
PROPCSED PLAN. SCDHEC HAS REVI EMED THI' S RECORD OF DECI SI ON AND CONCURS
W TH ALL ASPECTS OF EPA' S SELECTED REMEDY EXCEPT THE METHODOLOGY

UTI LI ZED TO DETERM NE THE REMEDI AL ACTI ON TARGET LEVEL FOR ARSENI C.
SCDHEC S CONCURRENCE LETTER ON THE SELECTED REMEDY FOR THE GSST SITE IS



| NCLUDED AS AN ATTACHMENT TO THI' S RECORD OF DECI SI ON DOCUMENT.
COVMUNI TY ACCEPTANCE
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EPA SOLIClI TED | NPUT FROM THE COVMMUNI TY ON THE PROPOSED PLAN FOR CLEAN- UP
OF THE GSST SITE. ALTHOUGH PUBLI C COMMVENTS | NDI CATED NO SPECI FI C

OPPCSI TI ON TO THE PREFERRED ALTERNATI VE, SOME LOCAL RESI DENTS DI D
EXPRESS CONCERN OVER THE ACTUAL DEGREE OF PERMANENCE OF THE SELECTED
REMEDY AND DEPRESSED PROPERTY VALUES | N THE NEI GHBORI NG AREA. THESE

| SSUES ARE ADDRESSED | NDI VI DUALLY I N THE ATTACHED RESPONSI VENESS
SUMVARY.

#SR
THE SELECTED REMEDY

EPA HAS SELECTED ALTERNATI VE 7C, SOLI DI FI CATI ON FI XATI ON AS THE REMEDY
TO ADDRESS THE CONTAM NATED SURFACE SO L AND LAGOON SLUDGE AT THE GOLDEN
STRI P SEPTI C TANK SI TE. THE REMEDY FOR THE CLEANUP OF THE GOLDEN STRI P
SEPTI C TANK SI TE CONSI STS OF THE FOLLOWN NG COVPONENTS:

CONTAM NATED SURFACE SO LS/ LAGOON SLUDCGES

CONSTI TUENTS OF CONCERN AT THE SI TE WERE | DENTI FI ED AS PART OF THE
REMEDI AL | NVESTI GATI ON AND ARE LI STED IN SECTION 5.5 OF TH'S ROD. THE
BASELI NE RI SK ASSESSMENT, WHICH | S SUMVARI ZED IN SECTION 6.0 OF THI S
DOCUMENT, DEVELOPED REMEDI AL ACTI ON TARGET CONCENTRATI ONS FOR THE

| DENTI FI ED COCS IN THE SO L AND LAGOON SLUDGE. SINCE NO FEDERAL
STANDARDS EXI ST FOR TOXI CANTS IN SO L, HEALTH RI SK- BASED CALCULATI ONS
(UNDER THE FUTURE LAND USE SCENARI O #2 WHI CH ASSUMES A RESI DENCE AT THE
SI TE) WERE USED TO DERI VE CLEANUP LEVELS FOR MOST CONTAM NANTS I N SO L
AND SLUDGE AT THE SITE. CLEANUP LEVELS FOR LEAD ARE BASED ON OTHER EPA
GUI DANCE FOR SUPERFUND SI TES. TABLE 18 DI SPLAYS THESE REMEDI AL ACTI ON
TARGET CONCENTRATI ONS FOR CONTAM NATED SO L AND SLUDGE AT THE SI TE.

FOR NONCARCI NOGENS, A TARCGET HAZARD QUOTI ENT OF 0.3 WAS USED TO ALLOW
FOR EXPOSURE TO MULTI PLE CONTAM NANTS WHOSE EFFECTS MAY BE ADDI TI VE. A
TARGET CARCINOGENIC RISK OF 1 X (10-6) WAS USED FOR ALL CARCI NOGENS
EXCEPT ARSENIC. A TARGET RISK OF 1 X (10-5) (STILL WELL WTHI N EPA' S
TARGETED RI SK RANCGE) WAS USED FOR ARSENI C FOR THE FOLLOW NG REASONS:

* EPA BELI EVES THAT THE RELATI ONSHI P BETWEEN THE HI GH DOSES
FROM WHI CH THE SLOPE FACTOR IS DERI VED AND THE LOW DOSES
THAT WOULD OCCUR AS A RESULT OF SI TE- RELATED EXPOSURES MAY
NOT BE AS LI NEAR AS IS ASSUMED I N A RI SK CALCULATI ON,;

* THERE |I'S SOVE EVI DENCE SUGGESTI NG THAT ARSENI C MAY BE AN
ESSENTI AL ELEMENT FOR HUMANS; AND

* ARSENI C I'S NATURALLY OCCURRI NG I N THE ENVI RONMENT.



A TARGET RISK OF 1 X (10-5) FOR ARSENI C TRANSLATES | NTO A CLEANUP
CONCENTRATI ON OF 18 PPM  THE STATE OF SOUTH CAROLI NA FEELS THAT A RI SK
LEVEL OF 1 X (10-6) SHOULD BE USED TO ESTABLI SH CLEANUP LEVELS FOR
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ARSENI C AT THE SITE. SINCE THE ARSENI C CLEANUP LEVEL CALCULATED FOR A
RISK OF 1 X (10-6) WOULD BE BELOW THE BACKGROUND RANGE FOR SURFACE SOI LS
AT THE SITE, THE STATE FEELS THE BACKGROUND RANGE, 0-3.5 PPM SHOULD BE
THE CLEANUP LEVEL FOR ARSENI C AT THE SITE. EPA FEELS THAT A CLEANUP
LEVEL OF 18 PPM BASED ON A 1 X (10-5) RI SK CALCULATI ON | S ADEQUATELY
PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT BASED ON THE REASONS
NOTED ABOVE. THI'S CLEANUP LEVEL OF 18 PPM FOR ARSENI C AT THE SITE IS
STILL W THI N EPA' S TARGETED RI SK RANGE OF 1 X (10-4) TO

1 X (10-86).

THE OBJECTI VE OF THI S REMEDY W LL BE TO REDUCE THE MOBI LI TY OF

WASTE- CONTAI NI NG MATERI ALS, WHI LE M NI M ZI NG THE POTENTI AL FOR HUVAN
HEALTH AND OFF- SI TE ENVI RONMENTAL EXPOSURE TO HAZARDOUS SUBSTANCES BY A
COMVBI NATI ON OF THE FOLLOW NG FACTORS:

* TREATMENT BY SOLI DI FI CATI ON OF SO L AND SLUDGE THAT EXCEED
THE REMEDI AL ACTI ON TARGET CONCENTRATI ONS LI STED I N TABLE
18;

* BACKFI LLI NG THE TREATED RESI DUALS IN THE ON-SI TE
EXCAVATI ONS THAT W LL RESULT IN A SOLID, LOW PERMEABI LITY
MONOL| TH THAT RESI STS LEACHI NG,

* COVERI NG THE ON- SI TE EXCAVATI ONS W TH CLEAN SOl L;

* ESTABLI SHI NG A VEGETATI VE COVER THAT W LL PREVENT EROCSI ON;
AND

* LONG- TERM MONI TORI NG TO ENSURE THE SOLI DI FI ED MONOLI TH
REMAI NS EFFECTI VE | N PROVI DI NG ADEQUATE PROTECTI ON OF
HUVMAN HEALTH AND THE ENVI RONMENT.

THE FI RST STEP I N | MPLEMENTI NG THI S REMEDY |I'S MATERI ALS EXCAVATI ON AND
PREPROCESSI NG. APPROXI MATELY 22, 400 CUBI C YARDS OF SO L AND 4, 200 CuBI C
YARDS OF SLUDGE EXCEED THE REMEDI AL ACTI ON TARGET CONCENTRATI ONS LI STED
IN TABLE 18. | NVESTI GATI ON OF THE ABANDONED DRUM AREA ON THE EASTERN
SIDE OF THE RI CE FARM HAS | NDI CATED THE PRESENCE OF CADM UM AND CHROM UM
AT CONCENTRATI ONS ABOVE REMEDI AL ACTI ON TARGET LEVELS. THE EXTENT OF
THI'S CONTAM NATI ON SHALL BE FURTHER | NVESTI GATED DURI NG THE RD/ RA PHASE
OF THE PRQJECT. LIM TED REMEDI ATION OF THI S AREA | S ANTI Cl PATED,
HOAEVER, THE VOLUME OF MATERI AL EXCEEDI NG TARGET LEVELS | S NOT EXPECTED
TO SI GNI FI CANTLY | NCREASE THE VOLUMES NOTED ABOVE. FI GURE 12

| LLUSTRATES THE CONCEPTUAL LAYOUT OF THE REMEDY.

A SAMPLI NG PROGRAM SHALL BE DEVELOPED AND CONDUCTED PRI OR TO EXCAVATI ON
TO DETERM NE THE ACTUAL VOLUMES OF SURFACE SO LS, OVERBURDEN, AND SLUDGE
REQUI R NG REMEDI AL ACTI ON.  CONFI RMATI ON SAMPLI NG SHALL ALSO BE



CONDUCTED FOLLOW NG EXCAVATI ON AND PRI OR TO BACKFI LLI NG TREATED
MATERI ALS TO ENSURE THE UNDERLYI NG SO LS HAVE BEEN EXCAVATED TO THE
APPROPRI ATE CONCENTRATI ONS LI STED I N TABLE 18.

1
Order number 940620-103843- ROD -001-001
page 3481 set 4 with 100 of 100 itemns

PLACEMENT OF HAZARDOUS WASTE AS DEFI NED BY THE RESOURCE CONSERVATI ON AND
RECOVERY ACT (RCRA) LAND DI SPOSAL RESTRI CTI ONS (LDRS) |S NOT APPLI CABLE
TO THI' S CERCLA RESPONSE ACTI ON. THE AREA OF CONTAM NATI ON (AOCC) AT THE
SI TE SHALL BE DELI NEATED BY THE AREAL EXTENT, OR BOUNDARY, OF CONTI GUOUS
CONTAM NATI ON.  THE AOC SHALL CONSI ST OF APPROXI MATELY 10 ACRES THAT

I NCLUDES THE FI VE WASTE LAGOONS, TRUCK TURNAROUND AREA AND THE DRAI NAGE
SWALE AREA. ACCORDI NG TO RCRA, PLACEMENT DOES NOT OCCUR WHEN WASTES ARE
MOVED W THI N A SI NGLE ACC. ALL EXCAVATED WASTES AS PART OF THE SELECTED
REMEDY IN THI'S ROD SHALL BE CONSOLI DATED, PRE-PROCESSED AND TREATED

W THI N THE ESTABLI SHED AREA OF CONTAM NATI ON.

ADDI TI ONAL WASTE CHARACTERI ZATI ON OF LAGOON WASTE WAS CONDUCTED AS PART
OF THE REMEDI AL | NVESTI GATI ON.  TCLP ANALYSI S RESULTS OF LAGOON SLUDGES
AND AFFECTED SO LS | NDI CATE WASTE MATERI AL AT THE SI TE EXHI BI TS
HAZARDOUS CHARACTERI STI CS FOR CADM UM  DUE TO THE PRESENCE OF
CHARACTERI STI C RCRA WASTE AT THE SI TE, LDRS ARE APPLI CABLE TO THI S
RESPONSE ACTI ON. TREATMENT BY SOLI DI FI CATI ON SHALL RENDER THE WASTE
PRESENT AT THE SI TE AS " UNCHARACTERI STI C' FOR THE APPLI CABLE FEDERAL
REGULATORY STANDARDS. ESTABLI SHED TCLP REGULATORY LIM TS FOR THE COCS
PRESENT AT THE SI TE ARE DELI NEATED | N TABLE 19. TREATMENT OF WASTE
MATERI AL AT THE SI TE SHALL MEET THESE PROMULGATED FEDERAL STANDARDS.
FURTHERMORE, THE SOLI DI FI ED MONOLI TH MUST DEMONSTRATE THE APPLI CABLE
GEOTECHNI CAL STANDARD FOR ULTI MATE COVPRESSI VE STRENGTH OF 50 PSI.

ADDI TI ONALLY, FURTHER ASSURANCES SHALL BE CONDUCTED TO ENSURE THE
TREATED MONOLI TH LEACHES AT A CONCENTRATI ON THAT | S PROTECTI VE OF GROUND
WATER AT THE SITE. TH' S REQUI REMENT IS CONSI DERED TO BE A RELEVANT AND
APPROPRI ATE REQUI REMENT OF TREATMENT BY SCLI DI FI CATI ON. DI SPERSI ON
MODELLI NG SHALL BE CONDUCTED TO ENSURE THE TREATED MONCLI TH W LL NOT

| MPACT THE GROUND WATER I N AN ADVERSE WAY. | F THE REGULATORY TCLP

LIM TS DI SPLAYED | N TABLE 19 ARE PROVEN | NEFFECTI VE | N PROVI DI NG
ADEQUATE PROTECTI ON OF GROUND WATER AT THE SITE, MORE STRI NGENT LEVELS
SHALL BE ESTABLI SHED THAT W LL BE PROTECTI VE OF THE GROUND WATER.

THE EFFECTI VENESS OF SOLI DI FI CATI ON HAS BEEN DEMONSTRATED AT MANY CERCLA
SITES FOR A WDE VARI ETY OF | NORGANI C AND LOW LEVEL ORGANI C ANALYTES.
TREATMENT OF HEAVY METALS BY SOLI DI FI CATION | S THE BEST DEMONSTRATED
AVAI LABLE TECHNOLOGY (BDAT). LEACH TESTI NG OF TREATABI LI TY SAMPLES COF
SLUDGE FROM THE SI TE WAS CONDUCTED TO DETERM NE THE EFFECTI VENESS OF
SCOLI DI FI CATI ON I N PROVI DI NG A TREATED MONOLI TH THAT WOULD EXHI BI T
ACCEPTABLE QUANTI TI ES AND CONCENTRATI ONS OF LEACHATE UNDER TEST

CONDI TI ONS.  TCLP ANALYSES OF SOLI DI FI ED SLUDGE | NDI CATE THAT

SCOLI DI FI CATI ON W TH PORTLAND CEMENT | S SUFFI Cl ENT OVER A RANGE OF M X
RATI OS TO PREVENT THE GENERATI ON OF LEACHATE EXCEEDI NG HAZARDOUS WASTE
LIMTS. COWPRESSI VE STRENGTH TESTI NG SUGGESTS THAT THI 'S SOLI DI FI ED
MATERI AL W LL HAVE ACCEPTABLE CGEOTECHNI CAL CHARACTERI STI CS.



FURTHER TREATABI LI TY AND LEACH TESTI NG W LL BE NECESSARY TO DETERM NE
THE APPROPRI ATE COMBI NATI ON OF SOLI DI FI CATI ON AGENTS AND ADDI TI VES TO
PROVI DE A STABI LI ZED WASTE EXHI Bl TI NG ACCEPTABLE QUANTI TI ES AND
1
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CONCENTRATI ONS OF LEACHATE UNDER TEST CONDI TI ONS. FIELD TRIALS WLL BE
REQUI RED TO CONFI RM TREATMENT EFFECTI VENESS AND TO DETERM NE THE
PHYSI CAL AND CHEM CAL CHARACTERI STI CS OF THE TREATED RESI DUALS.

FOLLOW NG TREATMENT, THE TREATED RESI DUALS SHALL BE DI SPOSED OF BY
BACKFI LLI NG THE ON- SI TE EXCAVATI ONS. A ONE- FOOT LAYER OF UNAFFECTED
NATIVE SO L, AND A SI X-INCH LAYER OF TOPSO L SHALL BE PLACED ON TOP OF
THE TREATED RESI DUALS. THE TOPSO L SHALL THEN BE SOWN W TH

SHALLOW ROOTED GRASSES TO M NI M ZE ERGCSI ON.

BECAUSE THI S REMEDY W LL RESULT I N A TREATED MONCLI TH OF HAZARDOUS
SUBSTANCES REMAI NI NG ON- SI TE, A REVI EW SHALL BE CONDUCTED NO LESS OFTEN
THAN EVERY FI VE YEARS AFTER COMMENCEMENT OF REMEDI AL ACTI ON AT THE SI TE.
THE FI VE- YEAR REVI EW SHALL BE CONDUCTED TO ENSURE THAT THE SELECTED
REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUMAN HEALTH AND THE
ENVI RONVENT AND TO EVALUATE | F FEDERAL AND STATE CLEANUP STANDARDS ARE
STI LL ADEQUATE AND PROTECTI VE.

GROUND WATER

THREE ROUNDS OF GROUND WATER SAMPLI NG AND ANALYSI S WERE CONDUCTED AS
PART OF THE RI AND SUPPLEMENTAL RI FI ELD ACTIVITIES. THE GROUND WATER
RESULTS FROM THESE EVENTS | NDI CATED THAT LI M TED M GRATI ON OF WASTE
CONSTI TUENTS HAS OCCURRED. RESULTS FROM THE RI SAMPLI NG | NDI CATED FOUR
CONTAM NANTS | N GROUND WATER THAT EXCEEDED MAXI MUM CONTAM NANT LEVELS
(MCLS). THESE CONTAM NANTS WERE CHROM UM LEAD, 1, 2- DI CHLOROPROPANE,
AND 1, 2- DI CHLORCETHANE. = SUBSEQUENT SAMPLI NG, WHI CH TOOK PLACE AS PART
OF THE SUPPLEMENTAL RI, REVEALED THAT MOST DETECTI ONS WERE NOT
REPRCDUCI BLE | N | NDI VI DUAL VEELLS, AND FEW DETECTI ONS EXCEEDED MCLS. NO
CONTAM NANTS WERE DETECTED ABOVE BACKGROUND CONCENTRATI ONS I N THE NEARBY
STREAM

THE ESTABLI SHVENT OF ALTERNATE CONCENTRATION LIM TS (ACLS) FOR GROUND
WATER AT THE SITE, AS DESCRI BED I N SECTI ON 121 OF CERCLA, 1S | NCLUDED AS
PART OF THI S RESPONSE ACTI ON. THE APPLI CABI LI TY OF ACLS AT THE GOLDEN
STRI P SEPTI C TANK SITE IS DI SCUSSED I N DETAIL I N SECTION 4.2 OF THI' S
DOCUMENT.  EPA BELI EVES THAT ACTI VE AQUI FER REMEDI ATI ON OF GROUND WATER
AT THE SITE | S NOT REASONABLE OR TECHNI CALLY PRACTI CABLE. THE LOW AND
SPORADI C DETECTI ONS I N THE AQUI FER, AND THE ABSENCE OF CONTAM NANTS I N
THE STREAM LED TO THE DECI SI ON TO DEVELOP ACLS FOR THE GROUND WATER

MONI TORI NG, RATHER THAN | NI TI ATE AQUI FER REMEDI ATI ON.

THE ACLS W LL BE BASED ON TWO CRI TERI A; 1) THAT GROUND WATER

CONTAM NATI ON DOES NOT | NCREASE, AND 2) THE CREEK NEAR THE SITE IS NOT

ADVERSELY | MPACTED. GROUND WATER SAMPLES FROM MONI TORI NG WELLS W LL BE
COLLECTED AND ANALYZED TO DETERM NE | F CONTAM NATI ON |'S | NCREASI NG AND



STREAM SAMPLES W LL BE COLLECTED TO DETERM NE | F CONTAM NANT LEVELS
| NCREASE ABOVE BACKGROUND LEVELS | N THE CREEK.

THE NATI ONAL CONTI NGENCY PLAN ( PAGE 8732) STATES THAT;
1
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"ACLS UNDER CERCLA CGENERALLY CONSI DERS THE FACTORS SPECI FI ED FOR
ESTABLI SHI NG ACLS UNDER RCRA W TH SEVERAL ADDI TI ONAL RESTRI CTI ONS. THE
GROUND WATER MUST HAVE A KNOWN OR PROQJIECTED PO NT OF ENTRY TO SURFACE
WATER W TH NO STATI STI CALLY SI GNI FI CANT | NCREASES | N CONTAM NANT
CONCENTRATI ONS | N SURFACE WATER, OR AT ANY PO NT WHERE THERE | S REASON
TO BELI EVE ACCUMULATI ON OF CONSTI TUENTS MAY OCCUR DOWNSTREAM I N

ADDI TI ON, THE REMEDI AL ACTI ON MUST | NCLUDE ENFORCEABLE MEASURES THAT

W LL PRECLUDE HUMAN EXPOSURE TO THE CONTAM NATED GROUND WATER AT ANY
PO NT BETWEEN THE FACI LI TY BOUNDARY AND ALL KNOAWN AND PRQJIECTED PO NTS
OF ENTRY OF SUCH GROUND WATER | NTO SURFACE WATER. "

THE RCRA ACL GUI DANCE, PART I|I, (EPA/530-SW87-031, OSWER DI RECTI VE
9481. 00-11) PACE XIV, STATES THAT "ACLS MAY BE BASED ON CONTAM NANT

DI SCHARGE | NTO A SURFACE WATER BODY IF A FACILITY OANS THE PROPERTY UP
TO THE SURFACE WATER BODY, " AND THE CONDI TI ONS ARE MET AS FOLLOWSE:

1) THE CONTAM NANT PLUME HAS ALREADY REACHED THE SURFACE WATER BODY;

2) THE CONTAM NANTS DO NOT CAUSE A STATI STI CALLY SI GNI FI CANT | NCREASE
OVER BACKGROUND | N THE SURFACE WATER CONCENTRATI ONS OF THOSE
CONTAM NANTS; AND

3) THE CONTAM NANTS W LL NOT REACH A RECEPTOR AT AN UNSAFE LEVEL BEFORE
THEY REACH THE SURFACE WATER BODY.

ALTHOUGH NO CONTAM NANTS HAVE BEEN DETECTED ABOVE SI TE BACKGROUND
CONCENTRATI ONS I N THE STREAM WELLS ADJACENT TO THE STREAM HAVE SHOWN
DETECTI ONS OF CONSTI TUENTS. THEREFORE, | T IS CONCLUDED THAT

CONTAM NANTS | N THE AQUI FER HAVE REACHED THE STREAM  THE SYSTEM OF
MONI TORI NG BOTH THE SURFACE WATER AND THE GROUND WATER PROVI DES
ASSURANCE THAT CONTAM NATI ON CONCENTRATI ONS | NCREASI NG | N THE AQUI FER,
AND I N THE STREAM W LL BE DETECTED AND EVALUATED STATI STI CALLY.

I NSTI TUTI ONAL CONTROLS AND A CONSERVATI ON EASEMENT, WHI CH SHALL GRANT
CONTROL OF THE SITE I N PERPETUI TY TO A THI RD PARTY AND PROHI BI T FURTHER
DEVELOPMENT OF THE PROPERTY, SHALL BE ENFORCED TO | NSURE THAT

CONTAM NANTS W LL NOT REACH RECEPTORS BEFORE THEY REACH THE SURFACE
WATER BODY; NO ONE CAN | NSTALL A WELL BETWEEN THE SI TE AND THE STREAM
WHERE THE PLUME IS DI SCHARG NG. THI'S | S CONSI STENT W TH BOTH RCRA AND
CERCLA REQUI REMENTS.

STATI STI CAL PROCEDURES FOR EVALUATI NG CONCENTRATI ONS | N GROUND WATER AND
SURFACE WATER SHALL BE ADOPTED FROM THE EPA GUI DANCE DOCUMENT,

STATI STI CAL ANALYSI S OF GROUNDWATER MONI TORI NG DATA AT RCRA FACI LI TI ES,

I NTERI M FI NAL GUI DANCE, APRI L 1989, AND THE ABOVE REFERENCED RCRA ACL
GUI DANCE.



1

AQUI FER MONI TORI NG

NI NE PO NTS OF COVPLI ANCE (POC) WELLS (MAS 14, 14A, 9, 9A, 9B, 6, 6A, 8,
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AND 3 AS | DENTI FI ED I N THE REMEDI AL | NVESTI GATION (RI')) WLL BE

MONI TORED TO DETERM NE | F STATI STI CALLY SI GNI FI CANT | NCREASES OF
CONTAM NANTS OCCUR | N EXCEEDENCE OF APPLI CABLE MCLS, ACLS, AND

HEALTH- BASED DRI NKI NG WATER LEVELS. | NTRA-WELL STATI STI CAL COMPARI SONS
SHALL BE UTI LI ZED TO MAKE THESE EVALUATI ONS.

THE POC VELLS SHALL BE MONI TORED QUARTERLY FOR THE COCS | DENTI FI ED I N
THE Rl AND IN SECTION 5.5 OF THHS ROD. AN ARI THMETI C MEAN OF THE FI RST
FOUR SAMPLES OF EACH CONSTI TUENT FOR EACH WELL W LL BE COMPUTED. THE
MEANS EXCEEDI NG MCLS W LL BECOVE THE ACL FOR THAT CONSTI TUENT, AND FOR
MEANS THAT DO NOT EXCEED MCLS, THE MCL W LL BE THE APPLI CABLE STANDARD.
SEPARATE VELLS MAY HAVE A DI FFERENT ACL VALUE FOR A Gl VEN CONSTI TUENT.

APPLI CABLE MCLS, MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS), AND SECONDARY
MAXI MUM CONTAM NANT LEVELS (SMCLS) FOR THE COCS LI STED IN SECTION 5.5 OF
THI' S ROD ARE DELI NEATED I N TABLE 20. FI NALI ZED, PROMULGATED MCLS LI STED
IN THI'S TABLE WLL BE THE ENFORCEABLE LEVELS USED I N THE ESTABLI SHVENT
OF ACLS AT THE GSST SITE. PROPOSED MCLS ARE LI STED FOR ANTI MONY,

NI CKEL, CYANI DE, AND METHYLENE CHLORI DE. AN MCLG VALUE |S LI STED FOR
COPPER AND A SMCL VALUE | S LISTED FOR ZINC. THE LI STED PROPOSED MCLS,
MCLGS, AND SMCL ARE NOT ENFORCEABLE, BUT ARE "TO BE CONSI DERED' ARARS.
THESE VALUES SHOULD BE CONSI DERED WHEN COMPUTI NG MEAN CONCENTRATI ONS AND
ESTABLI SHI NG ACLS/ MCLS AT THE GSST SITE. MCLS, MCLGS OR SMCL VALUES ARE
NOT AVAI LABLE FOR ACETONE, BI S(2- ETHYLHEXYL) PHTHALATE, AND 2- BUTANONE.
THEREFORE, ACLS (OR MCLS) WLL NOT BE SET FOR THESE THREE CONSTI TUENTS.
HOWEVER, THE CONCENTRATI ONS OF THESE THREE CONTAM NANTS SHALL BE

MONI TORED CLOSELY TO ENSURE STATI STI CAL SI GNI FI CANT | NCREASES DO NOT
OCCUR OVER TI ME DURI NG THE LONG TERM MONI TORI NG PROGRAM

ESTABLI SHVENT OF REPRESENTATI VE MEAN CONCENTRATI ONS FOR THE POC WELLS
SHALL BE IN FULL ACCORDANCE W TH THE TWO PREVI OUSLY REFERENCED GUI DANCE
DOCUMENTS IN THI'S SECTI ON. DURI NG ANALYSI S OF A CONSTI TUENT, THE
REPORTED CONCENTRATI ON OF THE CONSTI TUENT MAY BE BELOW THE METHOD
DETECTION LIMT (MDL) OF THE ANALYTI CAL PROCEDURE. | F THI S OCCURS, THE
ACTUAL MDL VALUE WLL BE SUBSTI TUTED AS THE ACTUAL CONCENTRATI ON AND THE
MEAN COMPUTED. THE FI RST YEAR OF SAMPLI NG (FI RST 4 QUARTERLY SAMPLES)
W LL BE USED TO ESTABLI SH MEAN CONCENTRATI ONS FOR THE | NDI VI DUAL POC
WELLS. THE FI RST YEAR OF SAMPLI NG SHALL BEGI N UPON COMVENCEMENT OF THE
REMEDI AL DESI GN PHASE OF THI S PRQJECT.

GROUND WATER SAMPLES COLLECTED AFTER THE FI RST YEAR W LL BE COVPARED TO
THE MEAN OF THE FI RST YEARS SAMPLI NG TO DETERM NE | F STATI STI CALLY

SI GNI FI CANT | NCREASES HAVE OCCURRED ABOVE MCLS AND ESTABLI SHED ACLS.
SAMPLES FOR COVPARI SON W LL BE COLLECTED QUARTERLY FOR THREE YEARS AFTER
COVMENCEMENT OF REMEDI AL ACTI ON. AT THAT TI ME, THE FREQUENCY OF

MONI TORI NG W LL BE REVI EMED TO DETERM NE | F MODI FI CATI ONS ARE WARRANTED.
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DURING THI S REVIEW | F STATI STI CAL DECREASES I N THE POC VELLS IS

EVI DENT, THE FREQUENCY OF SAMPLI NG W LL BE REDUCED TO SEM - ANNUAL ( TW CE
YEARLY) UP TO THE FI VE YEAR REVIEWOF THE SITE. | F STATI STI CAL
DECREASES ARE NOT | NHERENTLY OBVI QUS, QUARTERLY SAMPLI NG W LL CONTI NUE
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THROUGH THE FI VE YEAR REVI EW A COWVPREHENSI VE EVALUATI ON OF THE
MONI TORI NG PROGRAM W LL OCCUR DURI NG THE FI VE YEAR REVI EW TO EVALUATE I F
CHANGES | N THE PROGRAM ARE WARRANTED.

DUE TO THE COVPLEXI TY AND LENGTH OF THE STATI STI CAL COVPARI SON

TECHNI QUES REQUI RED FOR THI' S MONI TORI NG PROGRAM THEY ARE NOT | NCLUDED
IN THI'S DOCUMENT. SECTION 6 OF THE ABOVE REFERENCED STATI STI CAL

GUI DANCE DESCRI BES PROCEDURES FOR COVPARI SONS W TH MCLS OR ACLS. THE
STATI STI CAL COMPARI SON METHODS UTI LI ZED AS PART OF THI S REMEDY SHALL BE
CONSI STENT AND I N FULL ACCORDANCE W TH THE ABOVE REFERENCED DOCUMENT.

I F A SIGNI FI CANT | NCREASE | N CONSTI TUENT CONCENTRATI ON IS DETECTED,
ANOTHER SAMPLE W LL BE COLLECTED W THI N A REASONABLY SHORT TI ME FRAME TO
DETERM NE | F THE DETECTION | S A FALSE POSITIVE. TH' S WLL BE A CHECKI NG
SYSTEM TO CONFI RM THAT SAMPLI NG ERROR OR ANALYTI CAL ERROR HAS NOT CAUSED
A FALSE PGCSI TI VE.

I F A SI GNI FI CANT | NCREASE ABOVE APPLI CABLE ACLS, MCLS, OR HEALTH- BASED
LEVELS |'S CONFI RVED, ADDI TI ONAL MONI TORI NG WELLS W LL BE I NSTALLED IN

THE AREA OF THE SUSPECT WELL(S) TO DEFI NE THE EXTENT OF CONTAM NATI ON,

AND DETERM NE | F ACTI VE GROUND WATER REMEDI ATI ON | S NECESSARY.

ADDI TI ONALLY, MONI TORI NG WELLS 4, 4A, 5, AND 7 (AS DEFINED BY THE RI)
SHALL BE SAMPLED AND ANALYZED DURI NG THE | MPLEMENTATI ON OF REMEDI AL
ACTION AT THE SITE. TH S "SOURCE AREA VELL" MONI TORI NG W LL BE
CONDUCTED DURI NG THREE SAMPLI NG EVENTS WHI CH W LL OCCUR DURI NG THE
SECOND YEAR OF THE FI VE YEAR PROGRAM  THI S WLL ALLOW ADEQUATE TI ME FOR
RD/ RA NEGOTI ATI ONS AND REMEDI AL DESI GN. THE FI RST SAMPLI NG EVENT OF THE
SOURCE AREA WVELLS SHALL BE CONDUCTED PRI OR TO REMEDI AL ACTI ON ACTI VI TI ES
AND SAMPLES COLLECTED FROM THESE WELLS SHALL BE ANALYZED FOR THE TAL AND
TCL PARAMETERS, EXCLUDI NG PESTI CI DES AND PCBS. THE SECOND SAMPLI NG
EVENT SHALL OCCUR DURI NG EXCAVATI ON ACTI VI TI ES AND SAMPLES SHALL BE
ANALYZED FOR THE COC LI ST. THE THI RD SAMPLI NG EVENT OF THESE WELLS
SHALL BE COLLECTED AFTER EXCAVATI ON OF WASTE MATERI AL HAS OCCURRED AND
SAMPLES SHALL BE ANALYZED FOR THE TAL AND TCL PARAMETERS, EXCLUDI NG
PESTI Cl DES AND PCBS. THI' S SAMPLI NG REG ME W LL BE | MPLEMENTED I N AN
EFFORT TO ENSURE THAT A SLUG OF CONTAM NANTS IS NOT RELEASED AS A RESULT
OF DI SRUPTI ON OF THE UNDERLYI NG SO L DURI NG EXCAVATI ON OF THE | DENTI FI ED
WASTE LAYERS. THI S ADDI TI ONAL MONI TORI NG SHALL SERVE AS AN EARLY

WARNI NG DEVI CE | F THE MOBI LI TY OF THE CONTAM NANTS BENEATH THE VI SI BLE
WASTE LAYERS IS | NCREASED DURI NG | MPLEMENTATI ON OF REMEDI AL ACTI ON.

FI NALLY, MONI TORI NG VELLS 4, 4A, 5 AND 7 SHALL BE SAMPLED DURI NG THE
FI NAL SAVPLI NG EVENT OF THE PROPOSED FI VE YEAR GROUND WATER MONI TORI NG
PROCRAM  THESE SAMPLES W LL BE ANALYZED FOR THE FULL TAL/ TCL PARAMETER
LI ST, EXCLUDI NG PESTI Cl DES AND PCBS. THESE RESULTS W LL BE UTI LI ZED
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DURI NG THE FI VE YEAR REVI EW TO DETERM NE | F TREATMENT OF | DENTI FI ED
WASTE BY SCLI DI FI CATI ON HAS BEEN EFFECTI VE I N | MMOBI LI ZI NG WASTE

CONSTI TUENTS I N A SCLI D MONCLI TH AND TO EVALUATE | F SOURCE TREATMENT BY
SCLI DI FI CATI ON REMAINS TO BE ADEQUATELY PROTECTI VE OF HUMAN HEALTH AND
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THE ENVI RONMENT.
STREAM MONI TORI NG

STREAM MONI TORI NG W LL BE CONDUCTED BY COMPARI NG A BACKGROUND MONI TORI NG
STATION (SW1 FROM THE RI REPORT) TO STATI ONS

(SW2, 3, AND 4) IN THE AREA OF SUSPECTED GROUND WATER DI SCHARGE TO THE
STREAM  THE CURRENT LOCATI ON OF SW3 W LL BE RELOCATED DOWNSTREAM TO AN
AREA DUE WEST OF MONI TORI NG VELL PAIR MM 06/ 6A. THI S RELOCATI ON OF SW3
W LL PROVIDE A MORE STRATEG C STREAM MONI TORI NG NETWORK TO MONI TOR
SUSPECTED AREAS OF CGROUND WATER DI SCHARGE TO THE STREAM  THE ABOVE
REFERENCED GUI DANCE DOCUMENTS W LL BE USED TO DETERM NE | F A

STATI STI CALLY SI GNI FI CANT | NCREASE OF CONTAM NANT CONCENTRATI ONS OCCURS
FROM THE UPGRADI ENT SAMPLE TO THE DOWNGRADI ENT SAMPLES. SAMPLI NG W LL
BE CONDUCTED ON THE SAME SCHEDULE AS THE GROUND WATER SAMPLI NG, THE
RCRA ACL GUI DANCE, PART |, CASE STUDY 4 DESCRI BES COVPARABLE PROCEDURES
TO BE FOLLOWED I N MONI TORI NG THE STREAM

MAXI MUM ALLOWABLE EXPOSURE CONCENTRATI ONS FOR THE CONTAM NANTS OF
CONCERN W LL BE DEVELOPED FOR THE WATERS OF THE CREEK. THE EXPOSURE
PATHWAYS TO BE CONSI DERED W LL BE HUMAN | NGESTI ON OF DRI NKI NG WATER,
HUMAN | NGESTI ON OF FI SH, AND AMBI ENT WATER QUALI TY CRI TERI A FOR AQUATI C
LI FE.

| F STATI STI CALLY SI GNI FI CANT | NCREASES OF CONTAM NANTS OCCURS OR MAXI MUM
ALLOWABLE EXPOSURE CONCENTRATI ONS ARE EXCEEDED, THE NEED FOR ACTI VE
REMEDI ATI ON OF GROUND WATER W LL BE RE- EVALUATED TO DETERM NE | F

REMEDI ATI ON | S WARRANTED.

TABLE 21 DEPI CTS THE ABOVE DESCRI BED LONG- TERM MONI TORI NG PROGRAM FOR
THE POC VELLS, SOURCE AREA VELLS, AND STREAM STATI ONS.

LAGOON SURFACE WATER

ANALYSES OF WATER SAMPLES COLLECTED FROM OPEN LAGOON NCS. 1 AND 4

| NDI CATED THE PRESENCE OF CADM UM AND CHROM UM AT CONCENTRATI ONS THAT
EXCEEDED MCLS. MAXI MUM CONTAM NANT LEVELS ESTABLI SHED BY THE SAFE
DRI NKI NG WATER ACT ARE APPLI CABLE CHEM CAL- SPECI FI C REQUI REMENTS FOR
SURFACE WATER | MPOUNDED | N THE OPEN LAGOONS.

THE SELECTED REMEDY FOR THE GOLDEN STRI P SEPTI C TANK SI TE SHALL | NCLUDE
COLLECTI ON AND DI SCHARGE OF THE SURFACE WATER | MPOUNDED | N THESE LAGOONS
TO THE LOCAL PUBLICLY OANED TREATMENT WORKS (POTW . PRELI M NARY

DI SCUSSI ONS W TH WESTERN CAROLI NA REG ONAL SEVER AUTHORI TY (WCRSA) AND
METROPOLI TAN SEVER DI STRI CT (MsSD), THE LOCAL REGULATORY AUTHORI Tl ES,

| NDI CATE THAT THE FEASI BI LI TY OF DI SCHARG NG THE LAGOON WATER TO THE
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POTW IS BOTH REASONABLE AND COST- EFFECTI VE. PRETREATMENT OF THE

DI SCHARGE W LL BE REQUI RED | F CONSTI TUENTS EXCEED WCRSA' S STANDARDS.
FURTHER SAMPLI NG AND ANALYSI S OF THE LAGOON WATER TO BE DI SCHARGED SHALL
BE CONDUCTED TO DETERM NE | TS QUALITY. RI DATA COWPI LED THUS FAR
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| NDI CATE PRETREATMENT MAY NOT BE NECESSARY.

ALL SURFACE WATER DI SCHARGED TO THE LOCAL POTW SHALL BE I N FULL
ACCORDANCE W TH ALL APPLI CABLE FEDERAL, STATE AND LOCAL REGULATI ONS.
THE ESTI MATED VOLUME OF SURFACE WATER TO BE | MPOUNDED | N THE LAGOONS | S
APPROXI MATELY 1.9 M LLI ON GALLONS.

LONG- TERM OPERATI ON AND MAI NTENANCE

A LONG TERM OPERATI ON AND MAI NTENANCE (O&M) PROGRAM SHALL ALSO BE

| MPLEMENTED AS PART OF THE SELECTED REMEDY. THI S O&M PROGRAM SHALL BE

| MPLEMENTED TO ASSESS THE EFFECT OF SOLI DI FI ED WASTE CONSTI TUENTS ON THE
SITE OVER A 30- YEAR DESI GN LI FE. ADDI TI ONALLY, THI S PROGRAM SHALL
ENSURE | NSTI TUTI ONAL CONTROLS OF THE SI TE ARE MAI NTAI NED FOR THE 30- YEAR
PERI OD. THE 30- YEAR PERI OD IS THE MAXI MUM PERI OD RECOMVENDED FOR
ANALYSI S BY EPA RI/FS GUI DANCE.

THE O&M PROGRAM W LL CONSI ST OF LONG TERM GROUND WATER MONI TORI NG,
SURFACE SO L, AND SEDI MENT MONI TORING. THE SCLI DI FI ED MONCLI TH SHALL
ALSO BE MONI TORED TO ENSURE THE SELECTED REMEDY REMAI NS PROTECTI VE OF
HUVMAN HEALTH AND THE ENVI RONMENT OVER THE 30- YEAR PERI OD. THE DETAILS
OF THE 30- YEAR O&M PROGRAM SHALL BE DETERM NED DURI NG THE REMEDI AL
DESI GN PHASE OF THI S PROQJECT.

COST SUMVARY FOR THE SELECTED REMEDY

ASSOCI ATED COSTS FOR THE SELECTED REMEDY AS OUTLI NED ABOVE ARE

DELI NEATED I N DETAIL I N TABLE 22. COSTS ASSOCI ATED W TH THE FI VE YEAR
AQUI FER AND STREAM MONI TORI NG ARE NOT | NCLUDED I N THI S ESTI MATE.
HOWEVER, THE COSTS ASSCCI ATED W TH THI S PROGRAM ARE NOT EXPECTED TO

SI GNI FI CANTLY | NCREASE THE ESTI MATED TOTAL COST OF $4, 530, 000 FOR

| MPLEMENTATI ON OF THI S REMEDY.

#STD
STATUTORY DETERM NATI ONS

EPA' S PRI MARY RESPONSI BI LI TY AT SUPERFUND SI TES | S TO SELECT REMEDI AL
ACTI ONS THAT ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONMENT. I N
ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTORY
REQUI REMENTS AND PREFERENCES. THESE SPECI FY THAT WHEN COMPLETE, THE
SELECTED REMEDY FOR THI'S SITE MUST COWLY W TH APPLI CABLE OR RELEVANT
AND APPROPRI ATE ENVI RONMENTAL STANDARDS ESTABLI SHED UNDER FEDERAL AND
STATE ENVI RONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTI FIED. THE
SELECTED REMEDY ALSO MJST BE COST- EFFECTI VE AND UTI LI ZE PERMANENT
SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOGI ES OR RESOURCE RECOVERY
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TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. FI NALLY, THE STATUTE

I NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT
PERMANENTLY AND SI GNI FI CANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY
OF HAZARDOUS WASTES AS THEI R PRI NCI PAL ELEMENT. THE FOLLOW NG SECTI ONS
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DI SCUSS HOW THE SELECTED REMEDY FOR THE GOLDEN STRI P SEPTI C TANK SI TE
MEETS THESE STATUTORY DETERM NATI ONS.

PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

THE SELECTED REMEDY FOR THE GOLDEN STRI P SEPTI C TANK SI TE PROTECTS HUMAN
HEALTH AND THE ENVI RONMENT THROUGH TREATMENT BY SOLI DI FI CATI ON OF THE
LAGOON WASTES/ SLUDGE AND CONTAM NATED SO LS. DERMAL CONTACT W TH THE
WASTE CONSTI TUENTS | N THE LAGOON SLUDGES AND CONTAM NATED SO LS | S THE
PRI MARY EXPOSURE THREAT POSED TO HUMAN HEALTH. SOLI DI FI CATI ON OF THE

| DENTI FI ED WASTE CONSTI TUENTS W LL ELI M NATE THI S THREAT BY PREVENTI NG
DI RECT CONTACT W TH THE | DENTI FI ED WASTE CONSTI TUENTS.  ADDI Tl ONALLY,
TREATMENT OF THE CONTAM NATED SO L AND LAGOON WASTE BY SOLI DI FI CATI ON

W LL ' MMOBI LI ZE THE CONTI NUI NG SOURCE AREAS AND THE PRI MARY EXPOSURE
THREAT TO THE ENVI RONMENT.

THE CURRENT RI SKS POSED BY THE SI TE ARE AN UPPER BOUND CARCI NOGENI C RI SK
OF 2.3 X (10-5) AND A RESULTANT NON- CARCI NOGENI C RI SK, OR HAZARD | NDEX,
OF 8.2. THE REMEDY SELECTED IN THI S ROD WHI CH PROVI DES A H GH DEGREE OF
PERMANENCE REDUCES THE CARCI NOGENI C RISK TO 2.0 X (10-5) AND THE

NON- CARCI NOGENI C RI SK TO 0.17. BOTH OF THESE VALUES ARE W THI N THE
ACCEPTABLE RANGE ESTABLI SHED BY EPA.

POTENTI AL SHORT- TERM RI SKS POSED BY THE SELECTED REMEDY DUE TO THE

| NCREASED POTENTI AL FOR EROSI ON OF AFFECTED MATERI ALS BY W ND AND RAI'N
DURI NG EXCAVATI ON AND STAG NG, W LL BE CONTROLLED BY STANDARD

ENG NEERI NG PRACTI CES, SUCH AS DUST CONTROL ACTIVITIES AND SILT FENCES.
NO UNACCEPTABLE SHORT- TERM RI SKS OR CROSS- MEDI A | MPACTS W LL BE CAUSED
BY | MPLEMENTATI ON OF THE SELECTED REMEDY.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

THE SELECTED REMEDY OF EXCAVATI ON, TREATMENT BY SOLI DI FI CATI ON OF
CONTAM NATED SO L AND LAGOON SLUDGE AND ON- SI TE DI SPOSAL BY BACKFI LLI NG
WLL BE IN FULL COVPLI ANCE W TH ALL APPLI CABLE OR RELEVANT AND

APPROPRI ATE CHEM CAL-, ACTI ON-, AND LOCATI ON- SPECI FI C REQUI REMENTS
(ARARS). THE ARARS ARE PRESENTED BELOW

CHEM CAL- SPECI FI C ARARS

THERE ARE NO CHEM CAL- SPECI FI C ARARS FOR SO L AND SEDI MENT FOR THE
CONSTI TUENTS OF CONCERN AT THE SI TE. HOWEVER, CONTAM NATED SO LS AND
SLUDGES PRESENT AT THE SI TE W LL BE REMEDI ATED TO THE REMEDI AL ACTI ON
TARGET CONCENTRATI ONS DERI VED FROM THE BASELI NE RI SK ASSESSMENT AND THE
CALCULATED RI SK POTENTI ALS FOR BOTH CARCI NOGENI C AND NON- CARCI NOGENI C
EFFECTS. THESE TARGET CONCENTRATI ONS ARE DELI NEATED I N TABLE 18 OF THI S



ROD.

CHEM CAL- SPECI FI C ARARS FOR GROUND WATER AT THE SI TE ARE THE SAFE
DRI NKI NG WATER ACT (SDWA) MAXI MUM CONTAM NANT LEVELS (MCLS). HOWEVER,
1
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ACTI VE AQUI FER REMEDI ATI ON TO ATTAIN MCLS I N THE GROUND WATER AT THE
SI TE HAS BEEN DETERM NED TO BE UNREASONABLE AND NOT TECHNI CALLY

PRACTI CABLE. PURSUANT TO SECTI ON 121 OF CERCLA, ESTABLI SHVENT OF
ALTERNATE CONCENTRATION LIM TS (ACLS) FOR THE GROUND WATER AT THE SI TE
HAVE BEEN DETERM NED TO BE THE APPLI CABLE STANDARD. THE APPLI CABI LI TY
FOR THE ESTABLI SHMENT OF ACLS AT THE GSST HAS BEEN DEVELOPED | N DETAI L
IN SECTION 4.0 AND 9.0 OF THI S DOCUMENT. GROUND WATER AT THE SI TE
ATTAI NS ALL APPLI CABLE REQUI REMENTS FOR THE ESTABLI SHVENT OF ACLS.

CHEM CAL- SPECI FI C ARARS FOR THE SURFACE WATER | MPOUNDED | N LAGOONS 1 AND
4 ARE THE SDWA MCLS. THI' S WATER W LL BE COLLECTED AND DI SCHARGED TO THE
LOCAL POTW AND W LL ATTAIN THE APPLI CABLE STANDARD.

ACTI ON- SPECI FI C ARARS

PLACEMENT OF HAZARDOUS WASTE AS DEFI NED BY THE RCRA LAND DI SPOSAL
RESTRI CTI ONS IS NOT APPLI CABLE TO THE SELECTED REMEDY. THEREFORE,

M NI MUM TECHNOLOGY REQUI REMENTS ARE NOT APPLI CABLE. HOWEVER, WASTE
PRESENT AT THE SI TE HAS BEEN DETERM NED TO BE " CHARACTERI STIC'. THE
PERFORMANCE STANDARDS AS | MPOSED BY THE LDRS FOR WASTE CHARACTERI STI CS
EXHI BI TED BY THE TOXI Cl TY CHARACTERI STI C LEACH NG PROCEDURE ANALYSI S OF
THE EXCAVATED MATERI ALS ARE APPLI CABLE. LDR CONCENTRATI ON- BASED
STANDARDS ( BEST DEMONSTRATED AVAI LABLE TECHNOLOGY LEVELS) FOR THE
STABI LI ZED/ SOLI DI FI ED SO LS AND SLUDGE SHALL BE MET PRIOR TO ON-SITE
DI SPOSAL. THESE REGULATORY LIM TS ARE DELI NEATED IN TABLE 19 OF THI' S
ROD.

ADDI TI ONALLY, TREATMENT BY SCLI DI FI CATI ON OF THE WASTE CONSTI TUENTS THAT
SHALL RESULT IN A LEVEL THAT | S ADEQUATELY PROTECTI VE OF THE GROUND
WATER AT THE SI TE HAS BEEN DETERM NED TO BE RELEVANT AND APPROPRI ATE.

LOCATI ON- SPECI FI C ARARS
NONE.
COST- EFFECTI VENESS

EPA BELI EVES THE SELECTED REMEDY | S COST EFFECTIVE IN M TI GATI NG THE

PRI NCI PAL RI SK POSED TO HUMAN HEALTH AND THE ENVI RONMENT. THE SELECTED
REMEDY PROVI DES THE HI GHEST DEGREE OF PERMANENCE AT COSTS THAT ARE

M D- RANGE WHEN COMPARED TO OTHER ALTERNATI VES CONSI DERED FOR REMEDI AL
ACTI ON AT THE SITE. THE SELECTED REMEDY ADEQUATELY MEETS ALL EVALUATI ON
CRI TERI A AND PROVI DES OVERALL EFFECTI VENESS | N PROPORTION TO I TS COST.
THE ESTI MATED COST FOR THE SELECTED REMEDY | S APPROXI MATELY $4, 500, 000.

UTI LI ZATI ON OF PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT



TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE ( MEP)

EPA AND THE STATE OF SOUTH CAROLI NA HAVE DETERM NED THAT THE SELECTED
1
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REMEDY REPRESENTS THE MAXI MUM EXTENT TO WHI CH PERMANENT SOLUTI ONS AND
TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE MANNER FOR
SOURCE CONTROL REMEDI ATI ON AT THE GOLDEN STRI P SEPTIC TANK SITE. OF
THOSE ALTERNATI VES THAT ARE PROTECTI VE OF HUMAN HEALTH AND THE

ENVI RONMVENT AND COMPLY W TH ARARS, EPA AND THE STATE HAVE DETERM NED
THAT THE SELECTED REMEDY PROVI DES THE BEST OVERALL BALANCE OF TRADEOFFS
IN TERMS OF THE FI VE BALANCI NG CRI TERI A: LONG TERM EFFECTI VENESS AND
PERMANENCE; REDUCTION OF TOXICITY, MOBILITY, OR VOLUME; SHORT- TERM
EFFECTI VENESS; | MPLEMENTABI LI TY; AND COST. ADDI TI ONALLY, THE SELECTED
REMEDY FULFI LLS THE TWO MODI FYI NG CRI TERI A: STATE ACCEPTANCE; AND
COVMUNI TY ACCEPTANCE.

THE SELECTED REMEDY MEETS THE STATUTORY PREFERENCE TO UTI LI ZE PERMANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES, TO THE MAXI MUM EXTENT PRACTI CABLE.
CONTAI NMENT BY CAPPI NG THE WASTE CONSTI TUENT SOURCE AREAS ACHI EVES THE
SAME LEVEL OF RI SK REDUCTI ON FOR APPROXI MATELY 40 PERCENT LESS COST, BUT
PROVI DES LESS PERMANENCE AND LONG TERM EFFECTI VENESS. SOURCE REMOVAL
ALSO ACHI EVES SUBSTANTI AL RI SK REDUCTI ON | N TERM5 OF FUTURE EXPOSURE TO
WASTE CONSTI TUENTS, BUT THE SHORT- TERM RI SKS ARE GREATER AND THE COSTS
ARE MJUCH HI GHER

TREATMENT BY SOLI DI FI CATI ON HAS BEEN ROUTI NELY APPLI ED W TH SUCCESSFUL
RESULTS TO SO LS THAT ARE TYPICAL TO THI S REG ON OF SOUTH CARCLI NA.
HOWEVER, | N-SI TU SOLI DI FI CATI ON PROCESSES HAVE NOT BEEN WVELL
DEMONSTRATED FOR THE TYPI CAL SO LS FOR THI'S REG ON OR FOR THE LARGE
AREAS REQUI RI NG REMEDI ATI ON AT THE SI TE. THE SELECTED REMEDY CAN BE

| MPLEMENTED RAPI DLY W TH PROVEN TECHNOLOGY AND AT LESS COST THAN THE
OTHER TREATMENT ALTERNATI VES CONSI DERED. FOR THESE REASONS, EXCAVATI ON
OF AFFECTED MATERI ALS, SOLI DI FI CATI ON OF CONTAM NATED SO LS AND SLUDGE,
AND ON- SI TE DI SPOSAL BY BACKFI LLI NG | N ON- SI TE EXCAVATI ONS HAS BEEN
DETERM NED TO BE THE MOST APPROPRI ATE SOLUTI ON FOR THE GOLDEN STRI P
SEPTI C TANK SI TE.

PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

BY TREATI NG THE CONTAM NATED SO LS AND LAGOON SLUDGES BY SOLI DI FI CATI ON,
THE SELECTED REMEDY ADDRESSES THE PRI NCI PAL THREATS POSED TO HUMAN
HEALTH AND THE ENVI RONMENT BY THE SI TE THROUGH THE USE OF A PROVEN
TREATMENT TECHNOLOGY. THEREFORE, THE STATUTORY PREFERENCE FOR REMEDI ES
THAT EMPLOY TREATMENT AS A PRI NCI PAL ELEMENT IS SATI SFI ED.

DURI NG THE PUBLI C COMVENT PERI OD. EPA' S RESPONSES TO THESE COMMVENTS ARE
ALSO ATTACHED AND WERE MAI LED DI RECTLY TO THE CI TI ZENS ADDRESSED.

#TA



TABLE 17
COVPARI SON OF COSTS
FOR PHASE |11 ALTERNATI VES

1
Order number 940620-103843- ROD -001-001
page 3491 set 4 with 100 of 100 itemns

ALTERNATI VE PRESENT- WORTH CAPI TAL COST
COSsT
1. NO ACTI ON $ 1, 300, 000 $ 60, 000
2. | NSTI TUTI ONAL CONTRCLS $ 1, 400, 000 $ 81, 000
3. CONTAI NMVENT OF SCLI DS
A. COWGCSI TE COVER $ 3,200, 000 $ 2,200, 000
4. TREATMENT AND OFF-SI TE $ 12,500, 000 $ 11, 500, 000

DI SPOSAL COF SOLI DS
5. TREATMENT AND OFF-SI TE

DI SPOSAL OF SLUDGE AND

CONTAI NVENT OF AFFECTED

SA LS $ 6,100, 000 $ 5,100, 000
7. ON-SI TE TREATMENT AND

DI SPOSAL COF SOLI DS

C. STABI LI ZATI ON $ 4,500, 000 $ 3,500, 000
8. IN SI TU TREATMENT OF SOLIDS
B. IN SITU STABI LI ZATION $ 4, 100, 000 $ 3,100, 000
TABLE 17
COVPARI SON OF COSTS
FOR PHASE |11 ALTERNATI VES
( CONTI NUED)
ALTERNATI VE ANNUAL NMONI TORI NG
AND MAI NTENANCE
COST (30- YR)
1. NO ACTI ON $ 83, 000
2. | NSTI TUTI ONAL CONTROLS $ 83, 000
3. CONTAI NVENT OF SOLI DS
A. COWPCS| TE COVER $ 65, 000
4. TREATMENT AND OFF- SI TE $ 65, 000

DI SPOSAL COF SOLI DS
5. TREATMENT AND OFF-SI TE

DI SPOSAL OF SLUDGE AND

CONTAI NVENT OF AFFECTED

SA LS $ 65, 000
7. ON-SI TE TREATMENT AND

DI SPOSAL COF SOLI DS

C. STABI LI ZATI ON $ 65, 000
8. I N SITU TREATMENT OF SOLI DS
B. IN SITU STABI LI ZATI ON $ 65, 000

TABLE 18



REMEDI AL ACTI ON TARCET CONCENTRATI ONS( A)
SO L AND SLUDGE
GOLDEN STRI P SEPTI C TANK

1
Order number 940620-103843- ROD -001-001
page 3492 set 4 with 100 of 100 itemns

CONSTI TUENT REMEDI ATl ON TARGET( B)
CONCENTRATI ON ( MG KG)
ANTI MONY 26
ARSENI C 18
CADM UM 65
CHROM UM C) 580
COPPER 2, 400
CYANI DE 1, 300
LEAD 500
MERCURY 20
NI CKEL 1, 300
ZINC 13, 000
ACETONE 6, 000
Bl S( 2- ETHYLHEXYL) PHTHALATE 200
2- BUTANONE 3, 000
CHLOROBENZENE 1, 200
1, 2- DI CHLOROETHENE ( TOTAL) 1, 200
ETHYLBENZENE 6, 000
METHYLENE CHLORI DE 380
STYRENE 95
TETRACHL OROETHENE 56
TOLUENE 12, 000
1, 1, 1- TRI CHLOROETHANE 5, 500
XYLENES ( TOTAL) 120, 000

(A) - REMEDI AL ACTI ON TARGET CONCENTRATI ONS BASED ON A CARCI NOGENI C RI SK

OF 1 X (10 - 6) (ARSENIC | S BASED ON A CARCI NOGENI C RI SK OF
1 X (10 - 5) OR A HAZARD | NDEX OF 0. 3.

(B)- REMEDI AL ACTI ON TARGET CONCENTRATI ONS BASED ON MOST CONSERVATI VE
EXPOSURE SCENARI O ( FUTURE USE SCENARI O #2) ASSUM NG A RESI DENCE AT
THE SITE, AND IS DI SCUSSED I N SECTION 6.0 OF THI S RECORD OF
DECI SI ON.

(C - CHROM UM CONCENTRATI ON | NCLUDES ASSUMPTI ON THAT 10 PERCENT OF
TOTAL CHROM UM OBSERVED IS I N THE HEXAVALENT STATE.

TABLE 20
APPLI CABLE MCL, MCLG, SMCL VALUES FOR CONSTI TUENTS OF CONCERN
GOLDEN STRI P SEPTI C TANK SI TE
CONSTI TUENT

MCL (PPM (A) MCLG (PPM B) SMCL (PPM (O

ANTI MONY * 0.01/0.005



1

ARSENI C 0. 050

CADM UM 0. 005

CHROM UM 0.1

COPPER 1.3
Order number 940620-103843- ROD -001-001

page 3493 set 4 with 100 of 100 itemns

LEAD 0. 015( D)

MERCURY 0.002

NI CKEL * 0.1

ZINC 5.0

CYANI DE * 0.2

ACETONE N A

Bl S( 2- ETHYLHEXYL) PHTHALATE N A

2- BUTANONE N A

CHLOROBENZENE 0.1

CHL OROFORM 0. 1(E)

1, 2- DI CHLOROETHANE 0. 005

1, 2- DI CHLOROETHENE ( TOTAL) 0.07

1, 2- DI CHLOROPROPANE 0. 005

ETHYLBENZENE 0.7

METHYLENE CHLORI DE 0. 005

STYRENE 0.1

TETRACHL OROETHENE 0. 005

TOLUENE 1.0

1, 1, 1- TRI CHLOROETHANE 0.2

XYLENES ( TOTAL) 10. 0

(A) - MAXI MUM CONTAM NANT LEVEL (NATI ONAL PRI MARY DRI NKI NG WATER
REGULATI ONS)

(B) - MAXI MUM CONTAM NANT LEVEL GOAL ( NATI ONAL PRI MARY DRI NKI NG WATER
REGULATI ONS)

(O -
(D -
(B) -

N A -

SECONDARY MAXI MUM CONTAM NANT LEVEL ( SECONDARY DRI NKI NG WATER
REGULATI ONS)

"CLEANUP LEVEL FOR LEAD | N GROUNDWATER, JUNE 21, 1990 DI RECTI VE
FROM EPA HEADQUARTERS, OFFI CE OF EMERGENCY AND REMEDI AL RESPONSE.
MCL | S FOR TOTAL TRI HALOVETHANES.

PROPOSED MCL.

VALUE |'S NOT AVAI LABLE. O



